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29% lower progestin dose than1/35: 


Full-cycle breakthrough bleeding 
control equal to 1/35: 


Unique“low-higher-low” phasing 
for extra mid-cycle protection. 


Norethindrone-based for low 
metabolic impact?’ 


Supplied in the patient-preferred 
Wallette" pill dispenser: 


Serious as well as minor side effects have been reported 
following the use of all oral contraceptives. These include 
thromboembolic disease. Please see brief summary of 
full prescribing information on next page. 


1. 1/35 formulations contain 1.0 mg norethindrone with 0.035 mg ethinyl 
estradiol. BTB comparisons are based on the first three cycles of use. 
Data available from Syntex Laboratories, Inc. 

2. Wynn V, Niththyananthan R: The effect of progestins in combined oral 
contraceptives on serum fae with special reference to high-density 
lipoproteins. Am J Obstet Gynecol 142:766-772, 1982. 

3. Wynn V: Effect of duration of low-dose oral contraceptive administration 
on carbohydrate metabolism. Am J Obstet Gynecol 142:739-746, 1982. 

4. In an independent survey the Wallette™ pill dispenser was preferred to 
the Ortho Dialpak by 7 out of 10 prospective OC patients. Data avail- 
able from Syntex Laboratories, Inc. 
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TABLETS 


TRI - NORINYL 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


Indications Prevention of Preanancy DOSE-RELATED RISK OF THROMBOEM- 
BOLISM. Because studies have shown a positive association between OC estro- 
gen dose and risk of thromboembolism, it is prudent to minimize estrogen 
exposure, Prescribe an OC with the least amount of estrogen compatible with an 
acceptable pregnancy rate and patient acceptance. Start new users on OCs 
Containing 0.05 mg or less of estrogen. 

Contraindications 1. Known or suspected pregnancy (see Warning #5). 2 
Thrombophiebitis or thromboembolic disorders. 3. Past history of deep vein 
thrombophlebitis or thromboembolic disorders. 4. Undiagnosed abnormal genital 
bleeding. 5. OCs should not be used by women who have or have had any of the 
following: a. cerebral vascular or coronary artery disease, including myocardial 
infarction. b. known menaced aom of the wat, Ca known or p 
pected estrogen dependent neoplasia. nign or malignant liver tumor that 
developed during use of OCs or other estrogen containing products. 


WARNINGS: C gnoking increases the risk of serious cardiovascu- 
man (15 ronan hares et ata oon 4 
aoun or more marked in women 
ner years of age. Women whe use Ae Ah huira 


The use of OCs is associated with increased risk of several serious conditions 
including thromboembolism, stroke, myocardial infarction, liver tumor, gall 
bladder disease, visual disturbances, fetal abnormalities, and hypertension. 
Practitioners prescribing OCs should be familiar with the tollowing informa- 
tion relating to these ri: 


|. Thromboembolic Disorders and Other Vascular Problems: An increased risk of 
thromboembolic and thrombotic disease associated with OC use is established. 
One study demonstrated an increased relative risk for fatal venous thromboem- 
bolism and several studies demonstrated it for non-fatal venous thromboembol- 
ism. They estimate that OC users are 4-11 times more likely than nonusers to 

without evident cause. One British study reported an 
excess death rate of 40% in OC users, most of which resulted from cardiovascu- 
lar disease. Another British study showed a lower death rate in OC users than 
controls; an increase in cardiovascular deaths was seen but was not Statistically 
significant. A U.S. prospective study failed to disclose increased mortality rates 
from cardiovascular disorders, but a subset analyzed as a retrospective, case- 
control study showed sonne increases in venous thromboembolism. CERE- 
BROVASCULAR DISORDERS. Two American studies demonstrated an increased 
relative risk for stroke not shown in prior British studies. In an American study of 
cerebrovascular disorders in women with and without predisposing causes, 
relative risk of hemorrhagic stroke was estimated as 2.0 times greater and 
thrombotic stroke as 4-9.5 times gae in users than nonusers. A British long- 
term enpor in 1976 a highly significant association between 
OC use and stroke. Another Siy had suggested an association in 1974, but the 
number of cases was too small to estimate the risk. Subarachnoid hemorrhage 
has been shown to be increased by OC use in British and American studies. 
Smoking alone increases incidence of these accidents; smoking and pill use 
appear to increase risk more than either alone, 


MYOCARDIAL INFARCTION (MI). Increased relative risk of MI associated with 
OC use has been reported. One British study found that the greater the number of 
underlying risk factors for coronary artery disease (cigarette smoking, hyperten- 
sion, hypercholesterolemia, obesity, diabetes, history of preeclamptic toxemia) 
the higher the risk of developing MI, regardless of OC use. OCs were an 
additional risk factor. In terms of relative risk, it has been estimated that 
nonsmoking OC users (smoking is considered a major Bresisposing condition to 
MI) are twice as likely to have a fatal MI as nonsmoking nonusers. OC users who 
are smokers have a 5-fold increased risk of fatal infarction compared to non- 
smoking users, and a 10-12-fold increased risk compared to Nonsmoking non- 
users. The number of cigarettes smoked is important. In determining the 
importance of these relative risks, baseline rates for various age groups must be 
considered. Erion are based on British vital statistics which show acute MI 
Seh rates Ea ee than in the U.S. so nol death i could re re) 
prance other isposing conditions in determining relative and absolute 
risks has not been quanttied. other synergistic actions may exist, RISK OF 
DOSE. Using data from several national adverse reaction. reporting systems, 
British investigators concluded that risk of thromboembolism, including coro- 
nary thrombosis, is directly related to estrogen dose in OCs. OCs with 0.1 mg or 
more of est! were associated with a higher risk of thromboembolism than 
those containing 0.05-0.08 mg but quantity of estrogen may not be the sole 
factor. This was supported by a U.S. study. A British study found a positive 
association between dose of progestogen or estrogen and certain thromboembol- 
ic conditions. Swedish authorities noted decreased reporting of thromboembolic 
episodes when higher estrogen peep rion were no longer prescribed, Careful 
epidemiological studies to determine degree of thromboembolic disease risk 
associated with progestogen-only OCs have not been done. Thromboembolic 
disease has been reported in women using these lear and they should not 
be considered free of excess risk. PERSISTENCE OF RISK. Two studies have 
suggested an increased risk may persist for 6 years after discontinuation of OC 
use for cerebrovascular disease and 9 years for MI; another Rudy Suggested the 
i of risk for subarachnoid hemorrhage. ESTIMATE OF EXCESS MOR- 
ALITY FROM CIRCULATORY DISEASES. A large British prospective study esti- 
mated peri rate per 100,000 women per year from circulatory system 
diseases for OC users and nonusers according to age, smoking habits, and 
duration of use. The overall annual excess death rate for OC users was estimated 
to be 20/100,000 poos 15-34-5/100,000; ages 35-44-33/100,000; ages 45- 
49-140/100,000). Risk is concentrated in long-term users and in smokers, and 
may persist after OC discontinuation, Although the study showed a 10-fold 
increase in death due to circulatory diseases in users for 5 or more years, all 
occurred in women 35 or older. An update provided the following rates: ages 
15-34- 1/6700 for nonsmokers and 1/2000 for smokers; ages 45 and over- 
1/2500 for nonsmokers and 1/500 for smokers. Risk appeared to increase 
with parity, but not with duration of use. Until more women under 35 with 
Continuous use for 5 or more years are available, it is not possible to assess 
relative risk for this age group. Data from a variety of sources have been 
analyzed to estimate the risk of death associated with various methods 
of contraception. Estimates include combined risk of the contraceptive 
method (e.g. thromboembolic and thrombotic disease for OCs) plus risk 
attributable to nancy or abortion if the method fails (which varies with 
the effectiveness of the contraceptive method). The study concluded that mor- 
tality associated with all contraceptive methods is below that of childbirth, 
on for OCs in women over 40 who smoke. (Rates given for pill only/ 
rs for each age are for smokers as a class. For “heavy” smokers (more 
than 15 cigarettes a day), the rates would be about double: for “light” smokers 
(less than 15), about half.) The lowest mortality is with the condom or 
paahragm backed up by early abortion. The study also concluded that OC 
users who smoke, especially over 30, have greater mortality risk than OC users 
who do not smoke. 
Risk of thromboembolic and thrombotic disease associated with OCs increases 
with age after 30 and for MI is further increased by hypertension, hyperlipide- 














mias, obesity, diabetes, or history of preeclamptic toxemia, and especially by 
smoking. The following chart gives a gross estimate of risk of death Non 
circulatory disorders associated with OC use. 
SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS—RISK ASSOCIATED WITH USE OF OCs 
Age Below 30 30-39 40+ 
smokers c B A 
tones D c B 
ro Eai conditions) D cD c 
no ing ions) A 
Nonsmokers 
(other predisposing conditions) c CB BA 





A-Use associated with high risk. 
B-Use associated with high risk. © 
C-Use associated with moderate risk. 
D-Use associated with low risk. 





Physician and patient shculd be alert to earliest manifestations of thromboembo- 
lic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cere- 
r insufficiency, coronary occlusion, retinal thrombosis, and mesenteric 
thrombosis). Should any of these occur or be suspected, discontinue OC 
immediately. A 4-6 fold increased risk of post-surgery thromboembolic complica- 
tions has been reported in OC users. If feasible, discontinue OCs at least 4 weeks 
before surgery associated with increased risk of thromboembolism or prolonged 
immobilization, Before resuming OC after major surgery or bedrest, balance risks 
of post-surgery thromboembolic complications with contraceptive needs. Data 
Suggest varicose veins substantially increase risk of superficial venous thrombo- 
sis of the leg, the risk depending on the severity of the varicosities. 2. Ocular 
Lesions: Neuro-ocular lesions such as optic neuritis or retinal thrombosis have 
been associated with OC use. Discontinue OC if there is unexplained, sudden, or 
gradual, partial or complete loss of vision; onset of proptosis or diplopia: 
Papilledema; or retinal vascular lesions. and institute appropriate diagnostic and 
therapeutic measures. 3. Carcinoma’ Long-term continuous administration of 
natural or synthetic estrogen in certain animals increases certain tumors, benign 
or malignant, such as breast, cervix. vagina, uterus, Ovary, pituitary and liver, 
Certain synthetic progestogens, none currently in OCs, increase the incidence of 
mammary nodules, benign and malignant, in dogs. Several retrospective case- 
control studies reported an increased relative risk (31-139 times) associating 
endometrial carcinoma with Ans prolonged use of estrogens in postmenopausal 
women. One publication reported the first 30 cases submitted to the registry of 
cases of adenocarcinoma of the endometrium in women under 40 on OCs. Of the 
adenocarcinomas found in women without predi ing risk factors for adeno- 
carcinoma of the endometrium (e.g.. irregular bleeding when OCs were first 
gan polycystic ovaries), nearly all occurred in women who had used sequential 
Cs, which are no longer marketed. No statistical association has been reported 
suggesting an increased risk of endometrial cancer in users of conventional 
combination or progestogen-only OCs, although individual cases have been 
reported. Studies have shown no increased risk of breast cancer to OC or 
estrogen users. One study found no overall increased risk of breast cancer in OC 
users but a greater risk was suggested for OC users with documented benign 
breast disease and for long-term (2-4 years) users. Another study found a history 
of breast cancer among grandmothers or aunts was significantly more frequent 
among breast cancer patients who had used an OC continuously for one or more 
years than among nonusers with breast cancer. One other study indicated an 
increasing risk of breast cancer in women taking menopausal estrogens, which 
increased with duration of follow-up. One author suggests that extended (over 6 
years) OC use prior to first full term ia eb was associated with a significant 
relative risk of breast cancer. A reduced occurrence of benign breast tumors in 
OC users has been well documented. One study reported malignant melanoma 
more frequently in OC users than controls and suggests an increased incidence 
of urinary tract and thyroid cancers. A prospective study of women with cervical 
dysplasia found an increase in severity and conversion to cancer in situ in OC 
users Compared to nonusers. This became ey significant after 3-4 years 
of use. Nonreversal of dysplasia within the first 6 months of pill use was 
Suggested to predict progression after prolonged exposure. One study disclosed 
an increased risk of cancer of the cervix (largely carcinoma in situ) in OC users 
under 40, particularly those who had used OCs over 4 years. There have been 
other reper of microglandular tab of the cervix in OC users. One study 
reported an association between OC use and endocervical adenocarcinoma. In 
summary, there is no confirmed evidence from human studies of increased risk 
of cancer associated with OCs. Close clinical surveillance of all OC users is, 
Nevertheless, essential. In all cases of undiagnosed persistent or recurrent 
abnormal vaginal bleeding, take appropriate diagnostic measures to rule out 
malignancy. Monitor OC users with a strong famil pay of breast cancer or 
who have breast nodules, sbrocyailc disease or abnormal mammograms with 
particular care. 4. Liver Tumors: Sudden severe abdominal pain or shock may be 
due to rupture and hemorrhage of a liver tumor. There have been reports 
associating benign or malignant liver tumors with short-term and long-term OC 
use. One study reported use of OCs with high hormonal potency and age over 30 
may further increase risk of hepatocellular adenoma. Two studies relate risk with 
duration of use, risk peng much greater after 4 or more years of use. Long-term 
OC users have an estimated annual incidence of hepatocellular adenoma of 3-4/ 
100,000. Although an uncommon lesion, it should be considered in women 
nting with an "acute abdomen”. The tumor may cause serious or fatal 
emorrhage. Patients with liver tumors have demonstrated variable clinical 
features which may make preoperative diagnosis difficult. Some cases presented 
because of right upper quadrant masses, while most had signs and symptoms of 
acute intraperitoneal hemorrhage. Routine radiological and laboratory studies 
may not be helpful. Liver scans may show a focal defect. Hepatic arteriography 
may be useful in diagnosing primary liver neoplasm. 5. Use in or Immediately 
Preceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female 
Offspring: Use of female sex hormones—estrogenic and progestational agents- 
during early pregnancy may seriously damage the offspring. Females exposed in 
utero to diethylstilbestrol, a nonsteroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinaril 
extremely rare. This risk has been estimated to be of the order of 1/10 
exposures or less. Although there is no evidence that OCs further enhance the 
risk of developing this ‘ype of malignancy, such OC users should be monitored 
with particular care. A high porcomsja of women exposed to diethylstilbestrol 
(30-90%) have epithelial changes of the vagina and cervix Although these 
changes are histologically benign, it is not known whether they are a precursor of 
vaginal malignancy. Male children so exposed my develop urogenital tract 
abnormalities. Alth similar data are not available on other estrogens, it 
cannot be presumed that they would not induce similar cues Increased risk 
of congenital anomalies, including heart and limb defects, been reported 
following use of sex hormones, including OCs, in nancy. One case-control 
study estimated a 47-fold increased relative risk of limb-reduction defects in 
infants exposed in utero to sex hormones (OCs, hormonal withdrawal tests for 
Pregnancy or attempted treatment for threatened abortion). Some exposures 
involved only a few days of treatment. Data suggest risk of limb-reduction 
defects in exposed fetuses is somewhat less than 1/1000 live births. In a large 
ive study, cardiovascular defects in children born to women who 
received female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, compared to 78/1000 for children not so exposed in utero. 
These results are statistically significant. A Welsh study found a statistically 
significant excess of neural tube defects among offspring of prior OC users 
(within 3 months) than among controls. The incidence of twin births may be 
increased for women who conceive shortly after discontinuing OC use. In the 
past, female sex hormones were used curing pregnancy in an attempt to treat 
threatened or habitual abortion. There is evidence that estrogens are ineffective, 
and there is no evidence from well controlled studies that Progestogens are 
effective for these uses. There is some evidence that triploidy and possi ly other 
types of polyploidy are increased among abortuses from women who become 
pregnant soon after ceasing OCs. Emi with these anomalies are virtually 
always aborted spontaneously. Whether thare is an overall increase in spontane- 
ous abortion of pregnancies conceived soon after oe OCs is unknown, If 
the patient has not adhered to the prescribed schedule, consider possible 
pregnancy at the first missed period (or 45 days from the last menstrual period if 
progestogen-only OCs are used) and discontinue OC use until pregnancy has 
been ruled out. For any patient who has missed two consecutive periods, rule 
out pregnancy before continuing the OC. If pregnancy is confirmed, tell the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who ciscontinue OCs to become pregnant should use an 
alternate form of contraception for a period of time before attempting to con- 
ceive. A 3-month period is supported by a study suggesting increased frequency 
of neural tube defects in women impregnated during the first 3 months after 
cessation of OC use. Do not use progestogen:gniy or pagesor eaog 
combinations to induce withdrawal bleeding as a pregnancy test. 6. Gall Bla 
Disease: Studies report increased risk of gall bladder disease in OC or estrogen 
users. In one study, an increased risk appeared after 2 years of use and doubled 
after 4-5 years. In another study, an increased risk was apparent between 6 and 
12 months. 7 Carbohydrate and Lipid Metabolic Effects: Because a decrease in 
pcos tolerance has been observed in a zanian percentage of patients on 
Cs. prediabetic and diabetic OC users should be carefully observed. An increase 
in triglycerides and total phospholipids has been observed in OC users but its 





7 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
9 green tablets containing 1.0 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
5 blue tablets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol. 

(7 orange tablets containing inert ingredients are included in the 28-day regimen.) 


Clinical significance is unknown. 8. Elevated Blood Pressure: An increase 
in blood pressure has been reported with OC use. Hypertension may occur within a 
few months of beginning OCs. In the first year of use, incidence of hypertension 
may be no pe in OC users than in nonusers. Incidence in users increases with 
exposure and in the fifth year of use is 2.5-3 times that in the first year Age is 
strongly correlated with Eain in OC users. Women with a history of 
elevated blood pressure (hypertension), preexisting renal disease, history of 
toxemia or elevated blood pressure during leks poe familial tendency to hyper. 
tension or its consequences,” or history of excessive weight gain or fluid 
retention during the menstrual cycle may be more nat to develop elevated 
blood pressure when given OCs and should be monitored closely. Even though 
elevated blood pressure may remain within the “normal” range, closely watch 
elevations, particularly for women with other risk factors for cardiovascular 
disease or stroke High blood pressure may or may not persist after OC discon- 
tinuation. 9. Headache: Discontinue OC and evaluate the cause of onset or 
exacerbation of migraine or development of a new pattern of headache which is 
recurrent, persistent, or severe. 10. Bleeding Irregularities: Breakthrough bleed- 
ing, spotting, and missed menses often make users discontinue OCs. In break- 
through bleeding, as in all cases of irregular bleeding from the vagina, consider 
nonfunctional causes. In undiagnosed persistent or recurrent abnormal bleeding 
from the vagina, use adequate diagnostic measures to rule out pregnancy or 
malignancy. If pathology has been excluded, time or another formulation may 
solve the problem. While potentially useful in minimizing menstrual irregularity, 
change to an OC with a higher estrogen content only if necoray since this may 
increase the risk of thromboembolic disease. Women with a history of oligo- 
menorrhea or secondary amenorrhea or young women without regular cycles 
may tend to remain anovulatory or to become amenorrheic after OC discontinua- 
tion. Women with these preexisting problems should be advised of this and 
encouraged to use other contraceptive methods. Post-use anovulation, ossibly 
prolonged, may occur in women without previous irregularities. A higher inci- 
dence of galactorrhea and of pituitary tumors (e.g., adenomas) has been asso- 
ciated with amenorrhea in former users compared with nonusers. One study 
reported a 16-fold increased incidence of pituitary prolactin-secreting tumors 
among patients with postpill amenorrhea when oped was present. 11. 
Infertility: There is evidence of impairment of fertility in women discontinuing 
OCs in comparison with other contraceptive methods, which appears to be 
independent of duration of use. While impairment diminishes with time, there is 
an appreciable difference in the results in nulliparous women for OC and other 
groups 30 months after discontinuation of birth control. For parous women the 
difference is not apparent 30 months after cessation of Contraception. 12, 
Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in OC 
failure. In progestogen-only OC failures, the ratio of ectopic to intrauterine 
Pregnancies is higher than in nonusers, since the drugs are more effective in 
preventing intrauterine than ectopic pregnancies. 13. Breast Feeding: OCs in the 
postpartum period may interfere with lactation by decreasing quantity and 
quiy of breast milk. A small fraction of OC hormonal agents has been identified 
in milk of mothers receiving OCs. Effects, if any, on the breast-fed child have not 
been determined. If feasible, defer OC use until the infant has been weaned. 
ions GENERAL 1. Take a complete medical and family history before 
starting OCs. Pretreatment and periodic physical exams should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including 
Papanicolaou smear and relevant lab tests. As a general rule, OCs should not be 
prescribed for longer than 1 year without another physical. 2. Under the influ- 
ence of estrogen-progestagen preparations, preexisting uterine leiomyomata may 
enlarge. 3. Observe patients with a history of psychic depression and discontinue 
OCs if depression recurs to a serious degree. Patients becoming significantly 
depressed while taking OCs should stop the OC and use an alternate method of 
Contraception to determine whether the symptom is drug related. 4. OCs may 
Cause some fluid retention. Prescribe with caution, and only with careful moni- 
toring, in patients with conditions that might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome. asthma or cardiac, hepatic or 
renal insufficiency, 5. Patients with a past history of jaundice during pregnancy 
have an increased risk of recurrence while using OCs, Discontinue OC if jaundice 
develops. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients, 
7. OC users may have disturbances in normal tryptophan metabolism that man 
result in a relative pyridoxine deficiency. The clinical significance is unknown 
Serum folate levels may be depressed by OC use. Since the pregnant woman is 
predisposed to folate deficiency and incidence of folate deficiency increases with 
increasing gestation, if a woman becomes pregnant shortly after stopping OCs, 
she may have a greater chance of developing folate deficiency and related 
complications. 9. Advise the pathologist of OC use when relevant specimens are 
submitted. 10. Certain endocrine and liver function tests and blood components 
may be affected by estrogen-containing OCs. For example: a. Increased sulfobro- 
Mophthalein retention. b. Increased prothrombin and factors VII, VIII, IX, and X; 
decreased antithrombin 3; increa a a A platelet aggregabil- 
ity. c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by poa nann iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflect- 
ing the elevated TBG, free T4 concentration is unaltered. d. Decreased pregnan- 
diol excretion. e. Reduced response to metyrapone test. f. Increased 
phospholipids and triglycerides. g. Temporarily decreased glucose tolerance. 11. 
Contact lens wearers who develop visual es or changes in lens tolerance 
should be assessed by an ophthalmologist and temporary or permanent cessa- 
tion of wear considered. DRUG INTERACTIONS. OCs may be less effective and 
there may be increased breakthrough bleeding from interactions with rifampin, 
isoniazid. ampicillin, tetracycline, neomycin, penicillin V, chloramphenicol, sul- 
fonamides, nitrofurantoin, barbiturates, phenytoin, primidone, analgesics, tran- 
quilizers, antimigraine preparations, and antihistamines. OCs may alter 
effectiveness of such other drugs as oral anticoagulants, anticonvulsants, tricy- 
oie arniCoor essai pled abe agents (eg. pale bed Ag 
yoona nts, tranquilizers, hypnotic preparations, and theophylline. CAR- 
CINOG NESIS See Warnings. PREGNANCY Pregnancy category X. See Contrain- 
dications and Warnings. NURSING MOTHERS See Warnings. Adverse Reactions 
An increased risk of the following serious adverse reactions has been associated 
with OC use (see Warnings): thrombophlebitis, thrombosis, pulmonary embo- 
lism, coronary thrombosis, cerebral thrombosis, mesenteric thrombosis, liver 
tumors, cerebral hemorrhage, hypertension, gall bladder disease, congenital 
anomalies, neuro-ocular lesions, e.g.. retinal thrombosis and optic neuritis, 
Raynaud's disease, arterial thromboembolism. The following adverse reactions 
have been reported in OC users and are believed to be drug related bleeding 
irregularities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after treatment), gastrointestinal symptoms, (nausea, vomiting, 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance of 
treatment, edema, chloasma or melasma which may persist after drug is discon- 
tinued, breast changes (tenderness, enlargement, and secretion), intolerance to 
Contact lenses, changes in corneal curvature (steepening), change in weight 
(increase or decrease), change in cervical erosion and cervical secretion, possi- 
ble diminution af lactation when given immediately postpartum, cholestatic 
jaundice, migraine, increase in size of uterine leiomyomata, rash (allergic), 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis, 
prolactin-secreting pituitary tumors, chilblains. The following adverse reactions 
have been raported in OC users and the association has been neither confirmed 
nor refuted: premenstrual-like syndrome, cataracts, changes in libido. chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, dizziness, 
hirsutism, loss of hair, erythema multiforme, erythema nodosum, hermorrhagic 
eruptions, vaginitis, porpyhria, impaired renal function, malignant nephrosclero- 
sis (hemolytic uremic syndrome). Information for the Patient (See Patient 
Package Insert) Revised 10/84 
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DESCRIPTION 
Preservative-free DURAMORPH® PF (Morphine Sulfate Injection, 
USP) is a sterile, pyrogen-free, isobaric solution free of antioxi- 
dants, preservatives or other potentially neurotoxic additives, and 
is intended for intravenous, epidural or intrathecal administration 
as a narcotic analgesic. Each milliliter contains morphine sulfate 
0.5 mg or 1 mg (Warning: May Be Habit pap and sodium 
chloride 9 mg in Water for Injection. pH range is 2.5-6.0. Ampuls 
are sealed under nitrogen. Each Dosette® ampul is intended 
for SINGLE USE ONLY. Discard any unused portion. DO NOT 
AUTOCLAVE. 


INDICATIONS AND USAGE 

Preservative-free DURAMORPH® PF is a systemic narcotic anal- 
gesic for administration by the intravenous, epidural or intrathecal 
routes. It is used for the management of pain not responsive to 
non-narcotic analgesics. Morphine sulfate, administered epidurally 
or intrathecally, pula pain relief for extended periods without 
attendant loss of motor, sensory or sympathetic function 


CONTRAINDICATIONS 

DURAMORPH® PF is contraindicated in those medical conditions 
which would preclude the administration of opioids by the intra- 
venous route—allergy to morphine or other opiates, acute bron- 
chial asthma, upper airway obstruction 

Administration of morphine by the epidural or intrathecal route is 
contraindicated in the presence of infection at the injection site, 
anticoagulant therapy, bleeding diathesis, parenterally admin- 
istered corticosteroids within a two week period or other concomi- 
tant drug therapy or medical condition which would contraindicate 
the technique of epidural or intrathecal analgesia 


WARNINGS 

DURAMORPH® PF administration should be limited to use by those 
familiar with the management of respiratory depression, and in the 
case of epidural or intrathecal administration, familiar with the 
techniques and patient management problems associated with 
epidural or intrathecal drug administration. Because epidural 
administration has been associated with lessened potential for 
immediate or late adverse effects than intrathecal administration, 
the epidural route should be used whenever possible. Rapid intra- 
venous administration may result in chest wall rigidity. 
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FACILITIES WHERE DURAMORPH® PF IS ADMINISTERED MUST 
BE EQUIPPED WITH RESUSCITATIVE EQUIPMENT, OXYGEN, 
NALOXONE INJECTION, AND OTHER RESUSCITATIVE DRUGS 
WHEN THE EPIDURAL OR INTRATHECAL ROUTE OF ADMIN- 
ISTRATION IS EMPLOYED, PATIENTS MUST BE OBSERVED IN A 
ae AND STAFFED ENVIRONMENT FOR AT LEAST 24 


SEVERE RESPIRATORY DEPRESSION UP TO 24 HOURS FOLLOW- 
aoe OR INTRATHECAL ADMINISTRATION HAS BEEN 


Morphine sulfate may be habit forming. (See Drug Abuse and 
Dependence section.) 


PRECAUTIONS 


GENERAL 

Preservative-free DURAMORPH® PF (Morphine Sulfate Injection, 
USP) should be administered with extreme caution in aged 
or debilitated patients, in the presence of increased intra- 
cranial/intraocular pressure and in patients with head injury. Pupill- 
ary changes (miosis) may obscure the course of intracranial 
pathology. Care is urged in patients who have a decreased respira- 
tory reserve (e.g., emphysema, severe obesity, kyphoscoliosis) . 


Seizures may result from high doses. Patients with known seizure 
disorders should be carefully observed for evidence of morphine- 
induced seizure activity. 


itis recommended that administration of DURAMORPH® PF by the 
epidural or intrathecal routes be limited to the lumbar area. Intra- 
thecal use has been associated with a higher incidence of respira- 
tory depression than epidural use. 


Smooth muscle hypertonicity may result in biliary colic, difficulty in 
urination and possible urinary retention requiring catheterization. 
Consideration should be given to risks inherent in urethral 
catheterization, e.g., sepsis, when epidural or intrathecal admin- 
istration is considered, especially in the perioperative period 


Elimination half-life may be prolonged in patients with reduced 
metabolic rates and with hepatic or renal dysfunction. Hence, care 
should be exercised in administering morphine in these conditions, 
particularly with repeated dosing. 
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Patients with reduced circulating blood volume, impaired myoca 
dial function or on sympatholytic drugs should be observed care 
fully for orthostatic hypotension, particularly in transport 


Patients with chronic obstructive pulmonary disease and patient 
with acute asthmatic attack may develop acute respiratory failur 
with administration of morphine. Use in these patients should b 
reserved for those whose conditions require endotracheal intubz 
tion and respiratory support or control of ventilation 


DRUG INTERACTIONS 

Depressant effects of morphine are potentiated by either concom 
tant administration or in the presence of other CNS depressant 
such as alcohol, sedatives, antihistaminics or psychotropic drug 
(e.g., MAO inhibitors, phenothiazines, butyrophenones and tr 
cyclic antidepressants). Premedication or intra-anesthetic use ¢ 
neuroleptics with morphine may increase the risk of respirator 
depression. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILIT' 
Studies of morphine sulfate in animals to evaluate the carcinogenii 
ow potential or the effect on fertility have not beer 
conducter 


PREGNANCY 

Teratogenic eftects—Pregnancy Category C. Animal reproductior 
Studies have not been conducted with morphine sulfate. It is als 
not known whether morphine sulfate can cause fetal harm wher 
administered to a pregnant woman or can affect reproductior 
capacity. Morphine sulfate should be given to a pregnant womar 
only if clearly needed. 


Nonteratogenic effects. Infants born from mothers who have beer 
taking morphine chronically may exhibit withdrawal symptoms 


LABOR AND DELIVERY 

Intravenous morphine readily passes into the fetal circulation anc 
may result in respiratory depression in the neonate. Naloxone ant 
resuscitative equipment should be available for reversal of narcotic 
induced respiratory depression in the neonate. In addition, intra 
venous morphine may reduce the strength, duration and frequency 
af uterine contraction resulting in prolonged labor. 


Epidurally and intrathecally administered morphine readily passe: 
into the fetal circulation and may result in respiratory depression o 


Prevent pain. 


=. oe 


Prolong analgesia. 
Promote early ambulation. 


m Upto 24 hours post- 
operative pain relief 
with a single 5 mg 
epidural injection 


m Virtually no sedation, 
or loss of motor or 
sympathetic function 


m Early ostoperative 
ambule ation! 


a Reduced olonia 
for postoperative 
thromboembolic 
complications 2 





DURAMORPH® PF 
administered epidurally offers a 
unique and unsurpassed 
analgesic profile for controlling 
postcesarean pain: Prolonged 
pain relief without the sedation 
of conventional systemic 
narcotics or the functional 
deficits of local anesthetics. 
DURAMORPH® PF can make 
an important difference for your 
patients undergoing cesarean 
delivery, by increasing 
postoperative comfort and 
ore with the nursing 
sta 








E Patient benefits may hasten 
recovery and increase 
patient cooperation. 


m Delayed respiratory 
depression may occur; 
patient monitoring should 
be continued for at least 
24 hours after each dose. 
Naloxone reverses 
respiratory depression 
without diminishing 
analgesia. An IV route 
should be maintained 
for the duration of 
DURAMORPH® PF action. 


PRESERVATIVE-FREE fa 
Duramorph PF 


(morphine sulfate injection, USP) Cll 


the neonate. Controlled clinical studies have shown that epidural 
administration has little or no effect on the relief of labor pain 


However, studies have suggested that in most cases 0.2 to 1 mg of 
morphine intrathecally provides adequate pain relief with little effect 
on the duration of first stage labor. The second stage labor, though, 
may be prolonged if the parturient is not encouraged to bear down 
A continuous intravenous infusion of naloxone, 0.6 mg/hr, for 24 
hours after intrathecal injection may be employed to reduce the 
incidence of potential side effects 


NURSING MOTHERS 
Morphine is excreted in maternal milk. Effect on the nursing infant 
is not known 


PEDIATRIC USE 
Safety and effectiveness in children have not been established 


ADVERSE REACTIONS 

The most serious side effect is respiratory depression, Because of 
delay in maximum CNS effect with intravenously administered drug 
(30 min), rapid administration may result in overdosing. Bolus 
administration by the epidural or intrathecal route may result in 
early respiratory depression due to direct venous redistribution of 
morphine to the respiratory centers in the brain. Late (up to 24 
hours) onset of acute respiratory depression has been reported 
with administration by the epidural or intrathecal route and is 
believed to be the result of rostral spread. Reports of respiratory 
depression following intrathecal administration have been more 
frequent, but the dosage used in most of these cases has been 
considerably higher than that recommended. This depression may 
be severe and could require intervention (See Warnings and Over- 
dosage sections). Even without clinical evidence of ventilatory 
inadequacy, a diminished CO, ventilation response may be noted 
for up to 22 hours following epidural or intrathecal administration. 


While low doses of intravenously administered morphine have little 
effect on cardiovascular stability, high doses are excitatory, result- 
ing from sympathetic hyperactivity and increase in circulating 
catecholamines. Excitation of the central nervous system resulting 
in convulsions may accompany high doses of morphine given 
intravenously. Dysphoric reactions may occur and toxic psychoses 
have been reported 


Epidural or intrathecal administration is accompanied by a high 
incidence of pruritus which is dose related but not confined to site 
of administration. Nausea and vomiting are frequently seen in 
patients following morphine administration. Urinary retention 
which may persist for 10-20 hours following single epidural or 
intrathecal administration has been reported in approximately 90% 
of males. Incidence is somewhat lower in females. Patients may 
require catheterization (see Precautions). Pruritus, nausea/ 
vomiting and urinary retention frequently can de alleviated by the 
intravenous administration of low doses of naloxone (0.2 mg) 


Tolerance and dependence to chronically administered mophine; 
by whatever route, is known to occur (see Brug Abuse and Depen- 
dence section) 


Miscellaneous side effects include constipation, headache, anxiety, 
depression of cough reflex, interference with thermal regulation 
and oliguria. Evidence of histamine release such as uticaria, wheals 
and/or local tissue irritation may occur. 


in general, side effects are amenable to reversal by narcotic antag- 
onists. NALOXONE INJECTION AND RESUSCITATIVE EQUIPMENT 
SHOULD BE IMMEDIATELY AVAILABLE FOR ADMINISTRATION IN 
CASE OF LIFE-THREATENING OR INTOLERABLE SIDE EFFECTS 


DRUG ABUSE AND DEPENDENCE 
Controlled Substance: Morphine sulfate isa Schedule || substance 
under the Drug Enforcement Administration classification 


Abuse: Morphine has recognized abuse potential 


Dependence: Cerebral and spinal receptors may develop toler- 
ance/dependence independently, as a function of local dosage 
Care must be taken to avert withdrawal in those patients who have 
been maintained on parenteral/oral nareotics when epidural or 
intrathecal administration is considered. Withdrawal may occur 
following chronic epidural or intrathecal administration, as well as 
the development of tolerance to morphine by these routes. (See 
Nonteratogenic effects under Pregnancy.) 


OVERDOSAGE 

Overdosage is characterized by respiratory depression with or 
without concomitant CNS depression. Since respiratory arrest may 
result either through direct depression of the respiratory center or 





as the result of hypoxia, primary attention should be given to the 
establishment of adequate respiratory exchange through provision 
of a patent airway and institution of assisted or controlled ventila- 
tion. The narcotic antagonist, naloxone, is a specific antidote 
Naloxone (usually 0.4 mg) should be administered intravenously, 
simultaneously with respiratory resuscitation. As the duration of 
effect of naloxone is considerably shorter than that of epidural or 
intrathecal morphine, repeated administration may be necessary. 
Patients should be closely observed for evidence of renarcotization 
Note: Respiratory depression may be delayed in onset up to 24 
hours following epidural or intrathecal administration. In painful 
conditions, reversal of narcotic effect may result in acute onset of 
pain and release of catecholamines. Careful administration of 
naloxone may permit reversal of side effects without affecting 
analgesia. Parenteral administration of narcotics in patients receiv- 
ing epidural or intrathecal morphine may result in overdosage 


HOW SUPPLIED 
Amber Dosette® ampuls for intravenous, epidural and intrathecal 
administration 


5 mg/10 mL (0.5 mg/mL) packaged in 10s (NDC 0641-1113-33) 
10 mg/10 mL (1 mg/1 mL) packaged in 10s (NDC 0641-1115-33) 
Revised September 1984 
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into OR theatre. 
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ROCHESTER OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
ARKANSAS OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
TENNESSEE STATE OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
NEW YORK GYNECOLOGICAL SOCIETY 
PACIFIC NORTHWEST OBSTETRICAL AND GYNECOLOGICAL ASSOCIATION 
BUFFALO OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
SAN FRANCISCO GYNECOLOGICAL SOCIETY 
JACKSON GYNECIC SOCIETY 
INDIANA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
THE MINNESOTA OBSTETRICAL AND GYNECOLOGICAL SOCIETY 
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GYNECOLOGIC ONCOLOGIST 


Marshfield Clinic Department of OB/Gyn is 
seeking a BE/BC Gynecologic Oncologist 
to join its staff. The Clinic, a 225 physician 
multispecialty secondary and tertiary level 
regional referral center has a patient popu- 
lation base in excess of 2 million people. 
Private 524 bed acute care teaching hospi- 
tal adjacent to outpatient facility. Teaching 
and research opportunities exist. Send 
curriculum vitae plus the names of several 
references to: 


Michael L. Stevens, M.D. 
Chairman, Department of OB/Gyn 
Marshfield Clinic 
Marshfield, WI 54449 
or call collect at (715) 387-5161 








FLORIDA 
IMMEDIATE OPENING 


Gyn-Reproductive 
Endocrinologist- 
Microsurgeon 


Womens Medical Center of America is seeking a gifted 
specialist in the field of women's health care. Our state-of- 
the-art facility is equipped to perform microsurgery, laser 
surgery, laparoscopy, hysteroscopy, sonography and 
colposcopy. 

Here on Florida's fast-growing coast, you'll find 
a bright, sunny economic outlook as well as excellent 
cultural, educational and recreational offerings. 

Candidates must be sub-specialty board certified or 
eligible with a major interest in microsurgery or laser 
microsurgery. Benefits include: paid professional liability 
insurance, bonus, educational program, travel and 
expenses, health insurance, vacation and sick time. 


For consideration, reply to: 


Womens Medical Center 


of America 
3451 66th Street North, St. Petersburg, Florida 33710 













FELLOWSHIP IN MATERNAL 
AND FETAL MEDICINE 


The established accredited fellowship in maternal 
and fetal medicine of the Bowman Gray School of 
Medicine is seeking applicants for a clinical fellow- 
ship position beginning July 1986. The fellowship 
is a two year clinical and research oriented pro- 
gram. The clinical services are centered at the 700 
bed Forsyth Memorial Hospital with over 4,500 
deliveries annually and an active combined 
Perinatal Service. Research opportunities include 
active programs in fetal sheep, primate, hormone 
receptor and ultrasound investigation. Both clinical 
and laboratory research are encouraged and sup- 
ported by the Bowman Gray School of Medicine. 
Applicants must have completed an approved resi- 
dency in Obstetrics and Gynecology by July 1986. 
For further information please write: 
Paul J. Meis, M.D. 
Head, Section on Maternal-Fetal Medicine 
or 
Frank C. Greiss, Jr., M.D. 
Professor and Chairman 
Department of Obstetrics and Gynecology 
Bowman Gray School of Medicine 
Winston-Salem, North Carolina 27103 












Recommend 


ibuprofen 


CHAIRMAN 
DEPARTMENT OF 
OBSTETRICS 
AND GYNECOLOGY 


Rose Medical Center in Denver, Col- 
orado, 400 bed community hospital with a 
formal affiliation with the University of 
Colorado Health Sciences Center and an 
integrated Residency Program in obstet- 
rics and gynecology. Must be certified in 
obstetrics and gynecology or one of the 
subspecialties. Candidate required to be 
an accomplished clinician with teaching 
experience, administrative skills and re- 
search interests. University appointment 
commensurate with qualifications. 

Send Curriculum Vitae to: 


Peter K. Bryan 
Vice President Medical Staff Affairs 
Rose Medical Center 
4567 E. 9th Ave. 
Denver, CO 80220 





~- More effective than 650 mg Tylenol 
or r 650 mg aspirin for dysmenorrhea 





Excellent safety profile 





BRISTOL-MYERS 


Manufactured by The e Upjohn Company, Kal lamazoo. MJ 49001. Distributed by Bristol-Myers: Compi Me New vont NY 10184, 
I 5 NUPRIN isa rademark ofthe oh lin one _ 


W gentler to the stomach than plain aspirin 
m lower potential for serious toxicities in overdose situations than aspirin or T 


Due tothe tisk of cross-sensitivity, NUPRIN ‘should not be taken by patients who have had a severe allergic reaction to aspirin. 
Also, patients should be instructed to consult their physician before t 


ing NUPRIN if they are under medical care > 
oe for any serious condition. Direct your patients to read and 


follow package insert before using. 
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Assistant Professor 
Maternal Fetal Medicine 


The Department of Ob/Gyn, Medical College of 

Virginia, Virginia Commonwealth University is 
‘ecruiting an Assistant Professor to work in the 
Maternal Fetal Medicine section. This is a full 
-time faculty position requiring Board certifica- 
tion or eligibility, as well as certification or 
eligibility in Maternal Fetal Medicine. The re- 
-sponsibilities include undergraduate and 
graduate medical teaching, patient care and 
Clinical or laboratory research. 


-Interested candidates should submit a c.v. by 
< 12/31/85 to: 
Dwight P. Cruikshank, M.D. 
Department of Obstetrics 
and Gynecology 
MCV, Box 34 
Richmond, Virginia 23298 





















; VCU is an affirmative action/equal opportunity employer. 














OB/GYN SPECIALISTS 


Multispecialty group in midwestern 
university city with FFS and HMO 
¿seeks BC/BE OB/GYN to join estab- 
lished department. Liberal benefits, 
-guaranteed salary 1st two years. 








“Send CV to: 


«John W. Willis, M.D., Chairman 
-Staff Development Committee 
Central Ohio Medica! Group 

497 East Town Street 
Columbus, Ohio 43215 
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RA Our hotline is open 24 hours a day, 
7 days a week. 








NEW 


2nd 
Edition! 


ULTRASOUND IN 
OBSTETRICS AND 
GYNECOLOGY 


M.D.; with 11 contributors. 
The Journal of Clinical Ultrasound said of the last 


edition, ©. . . one can recommend it almost without 
reservation. . . the organization and layout of the 
book is excellent... | consider this book a must..." 


Totally revised and updated, this edition presents a 
host of new features, including complete details on 
extremity evaluation . . . discussions of new trends in 
fetal dating and detection of fetal growth retarda- 
tion. . . more than 300 new illustrations. . . and 
seven totally new chapters on: 

® sonographic evaluation of fetal well-being 

® vaginal abnormalities 

® uterus: abnormalities of the endometrial cavity 

® adnexa: neoplasms 

è pelvic inflammatory disease 

® ectopic pregnancy 

® ultrasound evaluation of the infertility patient 
February, 1985. Approx. 384 pages, 763 illustrations. 
(Book Code: 2130-5) About $54.95. 


Save time, call FREE: 
1-800-345-8500, ext. 15. 


YES! Please send my 30-day OFFICE TRIAL copy 
of ATHEY (2130-5) About $54.95 
© Bill me, plus shipping charges 


O Payment enclosed O MasterCard O VISA 
Card # 
Name . a 

Address: onena = 
City cee, pi 
Stale eis ee LIP 2238 





Exp. date 









































Bus. phone 
© Add me to your mailing list. No purchase necessary) 


Spëtialhty: ssc ce cect et ai iasa a 
To properly process Purchase Orders and for more per- 
sonal service, mail this coupon to: Linda Anderson, The 
C.V. Mosby ey 11830 Westline Industrial Dr., St. 
Louis, MO 63146 

30-day approval good in U.S. and Canada. PRICES SLIGHTLY 
HIGHER OUTSIDE U.S. Outside U.S. and’Canada, please pay 
by check or money order in dollar equivalent. ALL PRICES 
SUBJECT TO CHANGE. Add applicable sales tax. 
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John I. Brewer, Editor in Chief 
710 North Fairbanks Court, Chicago, IL 60611 


Frederick P. Zuspan, Editor 
The Ohio State University, Fifth Floor, Means Hall, 
1654 Upham Dr., Columbus, OH 43210 


INFORMATION FOR AUTHORS 
Editorial policies 

The requirements for manuscripts submitted to the American 
Journal of Obstetrics and Gynecology conform to the “Uniform 
Requirements for Manuscripts Submitted to Biomedical Jour- 
nals” established by the International Committee of Medical 
Journal Editors and published in Annals of Internal Medicine 
1982;96(6):766-71, Certain requirements unique to our JOURNAL 
are provided in Information for Authors, published in each issue of 
the JOURNAL, and in more detail in the Guide to Writing for the 
American Journal of Obstetrics and Gynecology. The latter may 
be obtained from The C: V. Mosby Company or the Editors on 
request, 

Manuscripts should be submitted to one of the three Editors as 
follows: (1) Dr. Brewer--all articles originating from the south- 
eastern. quadrant of the United States or Canada and those 
presented before one of the official sponsoring societies; (2) Dr. 
Zuspan~—articles from the northeastern quadrant of the United 
States, Japan, Israel, Italy, and England, articles written for 
Clinical Opinion and Current Development, and Letters to the 
Editors; (3) Dr. Quilligan—articles from the north central states 
(including Ohio), states west of the Mississippi, Hawaii, Alaska, 
and abroad (except Japan, Israel, Italy, and England). 

Most of the provisions of the Copyright Act of 1976 became 
effective on January 1, 1978. Therefore, all manuscripts must be 
accompanied by the following written statement, signed by one 
author: “The undersigned author transfers all copyright ownership 
of the manuscript [title of article] to The C. V. Mosby Company 
in the event the work is published. The undersigned author 
warrants that the article is original, is not under consideration by 
another journal, and has not been previously published. I sign for 
and accept responsibility for releasing this material on behalf of 
‘any andali co-authors.” Authors will be consulted, when possible, 
regarding republication of their material. 

When submitting a manuscript, an author should include, if 
applicable, a full statement about all submissions and prior reports 
in any medium that might be regarded as prior or duplicate 
publication of the same or similar work. Articles previously 
published in another language will not be considered. 

It is assumed by the Editors that articles emanating from a 
particular. institution are submitted with the approval of the 
requisite authority. Articles dealing with human experimentation 
that require local institutional approval must have this approval 
prior to submission of the article for publication and it should be 
so indicated in the Methods section. Reports of experiments on 
animals must indicate which guidelines for the care and use of the 
animals were followed. 

Statements and opinions expressed in the articles and commu- 
nications herein are those of the author(s) and not necessarily 
those of the Editor(s) or Publisher and the Editor(s) and Publisher 
disclaim any responsibility or liability for such material. Neither 
the Editor(s) nor the Publisher guarantees, warrants, or endorses 
any product or service advertised in this publication, nor do they 
guarantee any claim made by the manufacturer of such product or 
service. 

General requirements for preparation of manuscripts 
The original and two good-quality copies of the manuscript and 


oe three glossy prints of illustrations are required. 





E. L. Quilligan, Editor 

Department of Obstetrics and Gynecology, University 
of Wisconsin Medical School, 600 Highland Ave., 
Madison, WI 53792 


Albert B. Gerbie, Associate Editor 
710 North Fairbanks Court, Chicago, IL 60611 


Manuscripts must be typed double spaced on one side only on 
22 by 28 em (8 1/2 by 11 inch) white bond paper with t inch 
margins at top, bottom, and sides. Number pages consecutively in 
the upper right-hand corner in the following order: title page, 
abstract, body of text, references, legends, and tables. 

Title page. The title page should contain in sequence the title 
{concise and suitable for indexing purposes); author line with first 
name, middle initial, and last name of all authors and their highest 


academic degree (both M.D. and Ph.D. are acceptable); city(ies),.- D . 


state(s) in which the study was conducted; departmental, division- 
al, and institutional affiliations at the time the study was per- 
formed; acknowledgement of source(s) of support; presented line 
if applicable; disclaimers, if any; name and address of author to 
whom requests for reprints should be addressed (if reprints: will 


not be available, it should be so stated); and name and address of ` ; 


author responsible for correspondence concerning the manuscript 
if different from author to whom reprint requests are addressed. 
At the bottom of the title page supply a short title for the running 
head not exceeding 52 characters (including word spaces). 

Abstract page and key words/phrases. On manuscript page two 
is the abstract, also typed double spaced with the required margins 
and headed by the title of the article and author(s) name. © 
Abstracts for regular articles, Current Investigation, Clinical 
Opinion, and Current Development may not exceed 150 words. 
Abstracts for case reports and brief communications may not 
exceed 50 words. Below the abstract list 3 to 5 key words or short 
phrases for indexing purposes. 

¥ext. Do not hesitate to write your manuscript in the first- 


person, active voice if it is more appropriate to the information you” 


wish to convey. The passive voice is generally more effective for 
describing techniques or observations since the emphasis is on the 
“action” rather than the person performing the action. 

Only standard abbreviations are to be used. Consult the Council 
of Biology Editors Style Manual or the AMA's Manual for 
Authors and Editors, Abbreviations in the title are not acceptable, | 
They should be avoided, if possible, in the abstract. In the text 
they should be kept to a practical minimum. The full term: for 
which an abbreviation stands should precede its first use in the 
texi unless it is a standard unit of measurement. 

Either the generic, chemical, or proprietary names of drugs may. 
be used. If the generic or chemical name is used, authors may, if 
they desire, insert the proprietary name in parentheses after the 
first mention in the text, with the name of the manufacturer and 
city and state. ; 

Regular articles are customarily organized into the following 
sections: an introduction and headings that identify Material and 
Methods, Results, and Comment. Authors may wish to summd- 
rize their findings in a short paragraph at the end of the Comment 
seciion. This format may not be appropriate for some types of 
articles. 

in the introduction, state concisely the purpose and rationale for 
the study and cite only the most pertinent references as baek- 
ground, 

In the Material and Methods section describe briefly (but in 
suficient detail to permit other workers to evalmate and reproduce 
the results) the plan, patients and/or experimental animals and 
controls, methods and procedures utilized, and statistical meth- 
odés) employed. 
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In the Results section present the detailed findings. Include 
mentions of all tables and/or figures. Avoid duplication of text 
and supporting material. Emphasize only your important obserxa- 
tions; do not compare your observations to those of others. Such 
comparisons and comments are reserved for the Comment sec- 
tion. 

In the Comment section state the importance and significance 
of your findings but do not repeat the details given in the Resuits 
section. Limit your opinions to those strictly indicated by the facts 
in your report. Compare your findings with those of others. Mo 
new data should be presented in this section. 

Acknowledgements. Acknowledge only persons who have made 

< substantive contributions to the study. 
References. Limit of 16 references, except for case reports and 
brief communications, limited to 2, and Current Development, far 
which there is no limit. Number references consecutively in the 
order in which they are mentioned in the text. Use the format of 
the U.S. National Library of Medicine in Cumulated Index 
Medicus. Journal titles should also conform to abbreviations used 
<in Cumulated Index Medicus. 
; Illustrations and tables. A reasonable number of halftone and 

line illustrations will be reproduced without charge, but special 
arrangements must be made with the Editors for color reprodus- 
tion. For color photographs, submit original transparencies and 2 
sets of unmounted prints on glossy paper. For black and whise 
illustrations, submit 3 sets of 5 by 7 inch (8 by 10 inch maximum) 
unmounted glossy photographic prints. Figures must be cited 
consecutively in the text in Arabic numerals and identified thusiy 








on the back of the print (gummed label with author(s) name, title 
of article, number, and top marked clearly), Do not use paper 
clips. Legends must accompany all figures; type double spaced on 
a single sheet of paper if possible and number with manuscript in 
sequence after the references. Titles should be included in the 
legend, not on the print. 

All lettering must be done with commercially available paste-on 
letters (or numbers) or by a professional: typed or freehand 
lettering is not acceptable. Original drawings, appropriately done 
in black India ink, roentgenograms, and other material must be 
submitted as glossy photographic prints. Hlustrations will be 
returned only on the author's request. 

Tables should be typed on separate sheets of paper and included 
at the end of the text, one to a page. They should be numbered in 
Roman numerals. Each table must be cited in sequence at an 
appropriate point in the text. Captions should be brief yet indicate 
clearly the purpose or content of each table and each column 
precisely defined by headings. Abbreviations and special designa- 
tions should be explained in a footnote to the table. Special 
arrangements must be made with the Editors for elaborate tables 
because of space limitations. 

Illustrations and tables should supplement, not duplicate, the 
text; presentation in either one or the other will suffice. 

Permissions and photographic consent. Previously published 
tables and figures must be correctly referenced and written 
permission from the copyright holder included with the manu- 
script. Photographs of identifiable persons must be accompanied 
by signed releases or else all recognizable features masked. 


Estimating length of manuscript 


The length of text material (introduction throug Comment section) in regular manuscripts accepted for 
publication normally ranges from 750 to 4200 words (an average of 2000 words). A 4200 word text can 
seldom be accepted, especially if tables and figures are included. The average manuscript of 2000 words of 


text with abstract, 3 tables with captions, 2 figures with legends, and references makes a 5.7 page article in 
the JOURNAL. The 2000 words of text alone make approximately 8 pages of manuscript typed double 
spaced with the required | inch margins (approximately 250 words per page). An average table or figure 
published in the JOURNAL is equivalent to approx:mately 500 typed words in manuscript. Thus if a greater 
number of illustrations and tables are used, the length of the text should be adjusted accordingly. 





Requirements for special sections 

Case reports and brief clinical and basic science communica- 
tions. Limit of 700 words, 2 references. Include abstract of 59 
words maximum, 3 to 5 key words/phrases for indexing purposes. 
and short title. If tables and/or figures or used, an equivalem 
number of words must be deducted from the total (see “Estimat- 
~ ing Length of Manuscript”). 

Current Investigation. Same requirements as for a regular 
article, 

Clinical Opinion. Limit of 3000 words, 16 references. Include 
abstract of 50 to 150 words, 3 to 5 key words/phrases, and shor: 


a > title. Submit to Dr. Zuspan. 


= Current Development. Limit of 6000 words. Include abstract of 
50 to 150 words, 3 to 5 key words/phrases, and short title. Submi: 

to Dr. Zuspan. 

“Correspondence. Two types of correspondence will be consid- 
ered for publication. (1) A Letter to the Editors commenting on ar 
article that has appeared in the JOURNAL should be brief anc 
directly related to the published article. The editorial staf? 
reserves the right to shorten letters if necessary and to make minor 
editorial alterations without reference to the writer. Letters may 
be published together with a reply from the original author. As 
space for letters is limited, only a selection of letters submittec 
may be published. (2) A brief case presentation or a short report 
of a pertinent observation in the form of a Letter to the Editors 
will be considered for publication. All letters should be typed 
double spaced. Leteers should be sent to Dr. Zuspan. 

Announcements. Announcements of major meetings and other 
significant activities must be received at least 8 weeks before the 

_ desired-month of publication. All. announcements carry a charge 
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of $45.00 U.S. and the fee must accompany the request to publish. 
Information will be limited to title of meeting, date, place, and an 
address to obtain further information. Send announcements and 
payment, payable to this JOURNAL, to The C. V. Mosby Compa- 
ny, 11830 Westline Industrial Drive, St. Louis, Missouri 63146. 
Books. Books received will be listed in the JOURNAL. They 
should be sent to Dr. Gerbie. No books will be returned. 
Reprints. Reprints of articles must be obtained from the author. 
The corresponding author will receive a price schedule and order 
form at the time of publication. Reprints in quantities must be 
ordered from the publisher with the author’s consent. 
Checklist 
= Letter of submission 
—-Copyright transfer letter 
-Original and two xerographic copies of manuscript 
— Title page 
— Title of article 
-Full name(s) and affiliations of author(s) 
n Author to whom correspondence is to be sent 
~~Reprint request line or line stating reprints not available 
~—Short title 
-—Abstract (double spaced), 3 to 5 key words/phrases 
—Article proper (double spaced) 
~-References (double spaced), on a separate sheet 
-~Legends (double spaced), on a separate sheet 
-~Tables (double spaced}, each on a separate sheet 
-—~[llustrations, properly labeled (three copies of glossy 
prints) 
~~Permission to reproduce published material 
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THE Li 
PERFORMANCE 
IS RIGHT 


In clinical trials involving more 
than 10,000 women worldwide, 
NORDETTE proved to be a highly 
effective oral contraceptive with 
excellent cycle control and a very. 
low incidence of common side 
effects, including breakthrough 

bleeding and spotting.* | 


THE DOSAGE 
IS RIGHT 


Each tablet contains an ultra low 150 
meg levonorgestrel and an ultra low- 
30 mcg ethinyl estradiol. It’s the 
right dosage for the right balance 
throughout the cycle. 


THE CHEMISTRY 
IS RIGHT 


While some short-term studies'? 
have shown significant lipid 
changes, separate, carefully con- 
trolled long-term studies have 
shown no significant changes in 
total cholesterol, HDL cholesterol 
and triglycerides with NORDETTE 
at 12 months.**° 

X References: 

1. Rössner S et al: Acta Obstet Gynecol Scand 59:255, 1980. 
2. Nash AL et al: Med J Aust 2:277, 1979, 3. Larsson-Cohn U 
et al; Fertil Steril 35:172, 1981. 4. Briggs-MH: J Reprod Mea 
28:92, 1983. 5. Åhrén T et ali Contraception 24:451, 1981 


6. Briggs MH, Briggs M: Acta Obstet Gynecol Scand Suppl 
105:25, 1982. 


*Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. 
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THE ULTRA LOW DOSE ORAL CONTRACEPTI 
Available in 21- and 28-day dosage regimens. WITH THE RIGHT PROFILE. 
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IN BRIEF: 

Indications and Usage—NORDETTE" is indicated for the prevention of 
pregnancy in women who elect to use oral contraceptives (OC's) as a 
method of contraception. 

Contraindications—OC's should not be used in women with any of the 
following conditions: 1. Thrombophlebitis or thromboembolic disorders. 
2. A past history of deep-vein thrombophlebitis or thromboembolic disor- 
ders. 3. Cerebral-vascular or coronary-artery disease. 4. Known or sus- 
pected carcinoma of the breast. 5. Known or suspected estrogen-depen- 
dent neoplasia. 6. Undiagnosed abnormal genital bleeding. 7. Known or 
Suspected pregnancy (see Warning No. 5). 8. Benign or malignant liver 
tumor which developed during use of OC's or other estrogen-containing 
products. 

Warnings 


Cigarette smoking increases the risk of serious cardiovascular 
side effects from oral contraceptive use. This risk increases with 
age and with heavy smoking (15 or more cigarettes per day) and 
is quite marked in women over 35 years of age. Women who use 
oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with incregsed risk of 
several serious conditions, including thromboembolism, stroke, 
myocardial infarction, hepatic adenoma, gallbladder disease, hyper- 
tension. Practitioners prescribing oral contraceptives should be 
familiar with the following information relating to these risks 












1. Thromboembolic Disorders and Other Vascular Problems—An 


increased risk of thromboembolic and thrombotic disease associated with 
use of OC's is well eStablished. Three principal studies in Great Britain 
and 3 in the U.S. have demonstrated increased risk of fatal and nonfatal 
venous thromboembolism and stroke, both hemorrhagic and thrombotic 
These studies estimate that users of OC's are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause 
CEREBROVASCULAR DISORDERS—In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing 
Causes, it was estimated that the risk of hemorrhagic stroke was 

2.0 times greater in users than nonusers and the risk of thrombotic 
stroke was 4 to 9.5 times greater in users than in nonusers 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI associated 
with the use of OC's has been reported, confirming a previously sus- 
pected association. These studies, conducted in the UK, found, as 
expected, that the greater the number of underlying risk factors for coro- 
Nary-artery disease (cigarette smoking, hypertension, hypercholesterole- 
mia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the 
risk of developing MI, regardless of whether the patient was an OC user 
or not. OC's, however, were found to be a clear additional risk factor. In 
terms of relative risk, it has been estimated that OC users who do not 
smoke (smoking is considered a major predisposing condition to MI) are 
about twice as likely to have a fatal MI as nonusers who do not smoke 
OC users who are also smokers have about a 5-fold increased risk of fatal 
MI compared to users who do not smoke, but about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke. Furthermore, 
amount of smoking is also an important factor. In determining importance 
of these relative risks, however, baseline rates for various age groups 
must be given serious consideration, Importance of other predisposing 
conditions mentioned above in determining relative and absolute risks has 
not as yet been quantified: quite likely the same synergistic action exists 
but perhaps to a lesser extent. 

RISK OF DOSE—In an analysis of data derived from several national 
adverse-reaction reporting systems, British investigators concluded that 
risk of thromboembolism, including coronary thrombosis, is directly 
related to dose of estrogen in OC's. Preparations containing 100 mcg or 
more of estrogen were associated with higher risk of thromboembolism 
than those containing 50-80 mcg. Their analysis did suggest, however. 
that quantity of estrogen may not be the sole factor involved, This finding 
has been confirmed in the U.S. 

ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A 
large prospective study carried out in the UK estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of OC's according to age, smoking habits, and 


_ duration of use. Overall excess death rate annually from circulatory dis- 


eases for OC users was estimated to be 20 per 100,000 (ages 15-34— 
5/100,000; ages 35-44—33/100,000; ages 45-49—140/100,000), risk 
being concentrated in older women, in those with jong duration of use. 
and in cigarette smokers. It was not possible. however. to examine inter- 
relationships of age. smoking, and duration of use, nor to compare 
effects of continuous vs. intermittent use. Although the study showed a 
10-fold increase in death due to circulatory diseases in users for 5 or 
more years, all these deaths occurred in women 35 or older. Until larger 
numbers of women under 35 with continuous use for 5 or more years are 
available, it is not possible to assess magnitude of relative risk for this 
younger group. Available data from a variety of sources have been ana- 
lyzed to estimate risk of death associated with various methods of contra- 
ception. Estimates of risk of death for each method include combined risk 
of contraceptive method (e.g., thromboembolic and thrombotic disease in 
the case of OC's) plus risk attributable to pregnancy or abortion in event 
of method failure. This latter risk varies with effectiveness of method. The 
study concluded that mortality associated with all methods of birth con- 
trol is low and below that associated with childbirth, with the exception of 
OC's in women over 40 who smoke. Lowest mortality is associated with 
condom or diaphragm backed up by early abortion. Risk of thromboem- 
bolic and thrombotic disease associated with OC's increases with age 
after about 30 and, for MI, is further increased by hypertension, hyper- 
Cholesterolemia, obesity, diabetes, or history of pre-eclamptic toxemia, 
and especially cigarette smoking. Physician and patient should be alert to 
earliest manifestations of thromboembolic and thrombotic disorders 
(e.g., thrombophlebitis, pulmonary embolism, cerebrovascular insufti- 
ciency, coronary occlusion, retinal thrombosis, and mesenteric thrombo- 
sis), Should any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of postsurgery 
thromboembolic complications has been reported in OC users 

If feasible, OC's should be discontinued at least 4 weeks before surgery 
of a type associated with increased risk of thromboembolism or pro- 
longed immobilization 

PERSISTENCE OF RISK OF VASCULAR DISORDERS—Findings from one 
study in Britain involving cerebrovascular disease and another in the U.S 
concerning MI suggest an increased risk of these conditions in users of 
OC's persists after discontinuation of the OC's. In the British study, risk of 
Cerebrovascular disease remained elevated in former OC users for at least 
6 years after discontinuation. In the U.S. study, increased risk of MI 
persisted for at least 9 years in women 40 to 49 years old who had used 
OC's for 5 or more years. Findings in both studies require confirmation 
since they are inconsistent with other published information. 

2. Ocular Lesions—There have been reports of neuro-ocular lesions such 
as optic neuritis or retinal thrombosis associated with use of OC's. Dis- 
continue OC's if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptosis or diplopia; papilledema: or 
fetinal-vascular lesions, and institute appropriate diagnostic and therapeu- 
tic measures. 

3. Carcinoma—Long-term continuous administration of either natural 


Or synthetic estrogen in certain animal species increases frequency of 
carcinoma of the breast, cervix, vagina, and liver. Certain synthetic 
progestogens, none currently santained in OC's, have been noted to 
increase incidence of mammary nodules, benign and malignant. in dogs. 
In humans, 3 case-contro! studies have reported an increased risk of 
endometrial carcinoma assoeated with prolonged use of exogenous 
estrogen in postmenopausal wemen. One publication reported on the 
first 21 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in wamen under 40 on OC's. Of cases found 
in women without predisposing sk factors (e.g., irregular bleeding at 
the time.0C’s were first given. Delycystic ovaries), nearly all occurred in 
women who had used a sequential OC. These are no longer marketed. No 
evidence has been reported sungesting increased risk of endometrial can- 
Cer in users of conventional combination or progestogen-only OC's. Sev- 
eral studies have found no increase in breast cancer in women taking 
OC's or estrogens. One study "owever, while also noting no overall 
increased risk of breast cancer an women on OC's, found an excess risk 
in subgroups of OC users with dacumented benign breast disease. 
Reduced occurrence of benign vast tumors in users of OC's has been 
well documented. In summary, there is at present no confirmed evidence 
from human studies of increased risk of cancer associated with OC's 
Close clinical surveillance of allewomen on OC's ıs, nevertheless, essen- 
tial In all cases of undiagnosec persistent or recurrent abnormal vaginal 
bleeding. appropriate diagnostic measures should be taken to rule out 
malignancy. Women with a stecng family history of breast cancer or with 
breast nodules, fibrocystic disease, or abnormal mammograms should be 
monitored with particular care i they elect to use OC's 

4. Hepatic Tumors—Benign tewatic adenomas have been found to be 
associated with use of OC's. Ore study showed that OC's with high hor- 
monal potency were associatedw.th higher risk than lower potency OC's 
Although benign, hepatic adenomas may rupture and may cause death 
through intra-abdominal hemarrhage. This has been reported in short- 
term as well as long-term users Two studies relate risk with duration of 
use of OC's, the risk being muen greater after 4 or more years’ use 

While hepatic adenoma ıs rare. t should be considered in women pre- 
senting abdominal pain and teswerness, abdominal mass or shock. A few 
cases of hepatocellular carcinoma have been reported in women on OC's 
Relationship of these drugs taztus type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy. Birth Defects in Offspring, 
and Malignancy in Female Oftspring—Use of temale sex hormones— 
both estrogenic and progestational agents —during early pregnancy may 
seriously damage the offspring It has been shown that females exposed 
in utero to diethylstilbestrol, ærorsteroidal estrogen, have increased risk 
of developing in later life a format vaginal or cervical cancer ordinarily 
extremely rare. This risk has been estimated to be of the order of 1 in 
1,000 exposures or less. Although there is no evidence now that OC's 
further enhance risk of developing this type of malignancy, such patients 
should be monitored with particular care if they elect to use OC's. Fur- 
thermore. 30 to 90% of such expased women have been found to have 
epithelial changes of the vaginæand cervix. Although these changes are 
histologically benign, it is not kmown whether this condition is a precursor 
of vaginal malignancy. Male chiliren so exposed may develop abnormali- 
ties of the urogenital tract. Altnaugh similar data are not available with 
use of other estrogens, it canno! be presumed they would not induce 
similar changes. An increased risk of congenital anomalies, including 
heart defects and limb defects. tas been reported with use of sex hor- 
mones, including OC's, in pregnancy. One case-control study estimated a 
4.7-fold increase in risk of lim®-reduction defects in infants exposed in 
utero to sex hormones (OC's, hermonal withdrawal tests for pregnancy, 
or attempted treatment for threatened abortion). Some exposures 
involved only a few days. Dataesuagest that risk of limb-reduction defects 
in exposed fetuses is somewhat ‘ess than 1 in 1,000 live births In the 
past. female sex hormones havesbeen used during pregnancy in an 
attempt to treat threatened or abitual abortion There is considerable 
evidence that estrogens are inetfactive for these indications, and there is 
no evidence from well-controlledestudies that progestogens are effective 
There is some evidence that tnølbidy and possibly other types of poly- 
ploidy are increased among abortuses from women who become preg- 
nant soon after ceasing OC's. Embryos with these anomalies are virtually 
always aborted spontaneously Whether there is an overall increase in 
spontaneous abortion of pregnancies conceived soon after stopping OC's 
is unknown, It is recommended ‘at, for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing 
OC's If the patient has not adhere to the prescribed schedule, the possi- 
bility of pregnancy should be considered at time of first missed period, 
and further use of OC's should de withheld until pregnancy has been 
tuled out. If pregnancy is confirmed, the patient should be apprised of the 
Potential risks to the fetus, andeadv sability of continuation of the preg- 
nancy should be discussed. It is also recommended that women who 
discontinue OC's with intent of becaming pregnant use an alternate form 
of contraception for a period oftime before attempting to conceive. Many 
Clinicians recommend 3 months, although no precise information is avail- 
able on which to base this. Thesadministration of progestogen-estrogen 
combinations to induce withdrawal bleeding should not be used as a test 
of pregnancy. 

6. Gallbladder Disease —Studies sport increased risk of surgically con- 
firmed gallbladder disease in usess of OC's and estrogens. In one study, 
increased risk appeared after 2 years’ use and doubled after 4 or 5 years’ 
use. In one of the other studies. creased risk was apparent between 6 
and 12 months’ use 

7. Carbohydrate and Lipid Metabone Effects—Decrease in glucose toler- 
ance has been observed in a sign ‘icant percentage of patients on OC's 
For this reason, prediabetic andtdtatvetic patients should be carefully 
observed while on OC's. Increasen triglycerides and total phospholipids 
has been observed in patients on OC's; clinical significance of this finding 
remains to be defined 

8. Elevated Blood Pressure—\nerease in blood pressure has been 
reported in patients on OC's. In same women, hypertension may occur 
within a few months of beginning DC's. In the 1st year of use, prevalence 
of women with hypertension is law m users and may be no higher than 
that of a comparable group of nonusers. Prevalence in users increases, 
however, with longer exposure, amdan the 5th year of use is 242 to 3 
times the reported prevalence imithe 1st year, Age is also strongly corre- 
lated with development of hypertension in OC users. Women who previ- 
ously nave had hypertension dung oregnancy may be more likely to 
develop elevation of blood pressure on OC's. Hypertension that develops 
as a result of taking OC's usually returns to normal after discontinuing the 
drug 

9. Headache—Onset or exacerbaton of migraine or development of head- 
ache of a new pattern which is recurrent, persistent, or severe, requires 
discontinuation of OC's and evaluation of the cause 

10. Bleeding Irregularities —Breaktneough bleeding, spotting, and amen- 
orrhea are frequent reasons for patients discontinuing OC's. In break- 
through bleeding, as in all cases-o! irregular vaginal bleeding, nonfunc- 
tional causes should be borne iind In undiagnosed persistent or 
recurrent abnormal bleeding from te vagina, adequate diagnostic mea- 
sures are indicated to rule out pregnancy or malignancy. If pathology has 
been excluded, time or change to another OC may solve the problem 
Changing to an OC with a higherestsogen content. while potentially useful 
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in minimizing menstrual irregularity, should be done only if necessary, 
since this may increase risk of thromboembolic disease. Women with 
past history of oligomenorrhea or secondary amenorrhea or young 
women without regular cycles may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibility and encouraged 
to use other methods. Post-use anovulation, possibly prolonged, may 
also occur in women without previous irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy may 
occur in contraceptive failures 

12. Breast-feeding—OC's given in the postpartum period may interfere 
with lactation and decrease quantity and quality of breast milk. Further- 
more, a small fraction of the hormones in OC's has been identified in the 
milk of mothers on OC's: effects, if any, on the breast-fed child have not 
been determined. If feasible, defer OC's until infant has been weaned. 
Precautions —GENERAL—1. A complete medical and family history 
should be taken prior to initiation of OC's. Pretreatment and periodic 
physical examinations should include special reference to blood pressure, 
breasts, abdomen and pelvic organs, including Pap smear and relevant 
laboratory tests. As a general rule OC's should not be prescribed for 
longer than 1 year without another physical examination 

2. Under influence of estrogen-progestogen preparations, preexisting 
uterine lejomyomata may increase in size 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the 
symptom is drug-related. 

4. OC's may cause some degree of fluid retention. They should be 
prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by fluid retention, such as convul- 
sive disorders. migraine syndrome, asthma, or cardiac or renal 
insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, OC's 
should be discontinued 

6. Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution 

7. OC users may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. Clinical significance is 
undetermined 

8. Serum folate levels may be depressed by OC's. Since the pregnant 
woman is predisposed to development of folate deficiency and incidence 
of folate deficiency increases with increasing gestation, it is possible that 
if a woman becomes pregnant shortly after stopping OC's, she may have 
a greater chance of developing folate deficiency and complications attrib- 
uted to this deficiency 

Information for the Patient—See Patient Package Labeling 

Laboratory Tests— 1. The pathologist should be advised of OC therapy 
when relevant specimens are submitted. 

2. Certain endocrine- and liver-function tests and blood components may 
be affected by estrogen-containing OC's: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased 
antithrombin 3; increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) leading to increased circulat- 
ing total-thyraid hormone. as measured by protein-bound iodine (PBI), 
T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased, reflecting the elevated TBG: free T4 concentration is unaltered 
d. Decreased pregnanedio! excretion 

e. Reduced response to metyrapone test 

Drug Interactions— Reduced efficacy and increased incidence of break- 
through bleeding have been associated with concomitant use of rifampin 
A similar association has been suggested with barbiturates, phenylbuta- 
zone phenytoin sodium, ampicillin and tetracycline 

Carcinogenesis, Mutagenesis, Impairment of Fertility—See Warnings 
section #3, 4, and 5 for information on carcinogenesis, mutagenesis, 
and impairment of fertility. 

Pregnancy—Category X. See Contraindications, Warnings. 

Nursing Mothers—See Warnings. Because of the potential for adverse 
reactions in nursing infants from oral contraceptive tablets, a decision 
should be made whether to discontinue the drug, taking into account the 
importance of the drug to the mother. 

Adverse Reactions—An increased risk of these serious adverse reactions 
has been associated with use of OC's (see Warnings): thrombophlebitis, 
pulmonary embolism, coronary thrombosis, cerebral thrombosis, cere- 
bral hemorrhage, hypertension, gallbladder disease, benign hepatomas, 
congenital anomalies. There is evidence of an association between the 
following conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis, neuro-ocular lesions, e.g.. 
retinal thrombosis and optic neuritis 

The following adverse reactions have been reported in patients on OC's 
and are believed to be drug-related. Nausea and/or vomiting, usually the 
most common adverse reactions, occur in approximately 10 percent or 
less of patients during the first cycle. Other reactions, as a general rule, 
are seen much less frequently or only occasionally. Gastrointestinal symp- 
toms (such as abdominal cramps and bloating), breakthrough bleeding, 
spotting, change in menstrual flow; dysmenorrhea, amenorrhea during 
and after treatment, temporary infertility after discontinuance of treat- 
ment; edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement, and secretion; change in weight (increase or 
decrease); change in cervical erosion and cervical secretion; possible 
diminution in lactation when given immediately postpartum; cholestatic 
jaundice; migraine; increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates; vaginal 
candidiasis; change in corneal curvature (steepening), intolerance to con- 
tact lenses. 

The following adverse reactions have been reported in users of OC's, and 
the association has been neither confirmed nor refuted: premenstrual-like 
syndrome, cataracts, changes in libido, chorea, changes in appetite, cys- 
titis-like syndrome, headache, nervousness, dizziness, hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic erup- 
tion, vaginitis, porphyria. 

Acute Overdose —Serious ill effects have not been reported following 
acute ingestion of large doses of OC's by young children, Overdosage 
may Cause nausea, and withdrawal bleeding may occur in females. 


® each tablet contains 
0.15 mg levonorgestrel and 
0.03 mg ethinyl estradiol. 
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Clinical Opinion 


TORCH tests and what they mean 


J. L: Sever, M.D., Ph.D. 
` Bethesda, Maryland 


TORCH tests can be used to document immunity or recent infections. Many laboratories now offer TORCH 
tests and there are a large variety of methods, kits, and reporting systems. Some of the TORCH tests are 
not accurate and should be avoided. In general, we prefer enzyme immunoassays for documentation of 
past infections or immunity. To demonstrate recent infections with toxoplasmosis and rubella we use IgM 
enzyme-linked immunosorbent assay tests but for cytomegalovirus and herpes infections we prefer virus 
isolation. Physicians should send specimens only to laboratories that participate in proficiency surveys or 
similar tests that document the accuracy of the laboratory. All TORCH test sera should be held by the 
laboratory for t year to permit repeat testing and analysis with subsequent specimens if necessary. (Am J 


OBSTET GYNECOL 1985;152:495-8.) 


` Key words: Toxoplasmosis, cytomegalovirus, herpes, rubella, pregnancy 


TORCH tests are now available from many hospital 
and commercial laboratories throughout the United 
States. It is estimated that for rubella alone more than 
7 million tests are run each year. Among the approx- 
imately 1200 laboratories participating in the Center 
For Disease Control's Proficiency Testing Survey— 
1984, rubella antibody tests were performed by 491 
laboratories, toxoplasma by 237, cytomegalovirus by 
192, and herpes by 127.' In addition, 68 laboratories 
conducted IgM rubella tests. Many smaller laboratories 
also forward their specimens to central laboratories for 
these tests. 

With all of these tests in use there has been a growing 
business in kits for TORCH tests. Almost two dozen 
manufacturers are producing various TORCH kits that 

“use a variety of laboratory methods.’ Most kits are being 
marketed to larger laboratories, but some will soon be 
sold directly to physicians for “office laboratory” use. 

The great abundance of tests and kits has resulted 
in several problems: (1) Multiple methods—There are 
now nine different laboratory methods in general use 
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for rubella antibody determinations and additional 
methods for the other TORCH tests. Not only do. thes 
methods give different results but some are reporte 
in units that are difficult to relate to standard dilü- 
tion titers. (2) Accuracy—There is often variation ini 
TORCH titers. Even the best laboratories have some: 
variability and considerably greater differences occur 
between laboratories. Physicians must be aware that 
some TORCH results may be in error. (3) Test selec- : 





tion—Physicians must select the best and most cost- | 
effective test for the clinical problem under considers- 
ation. This requires knowledge about the various. 


TORCH tests and what they mean. 
In this article the TORCH tests are reviewed in-re- © 
lation to methods, accuracy, and test selection. Specific 


tests are recommended for determining immunity and 


for documenting recent infections. 


Multiple methods 


The major methods that are currently used for 


TORCH tests are shown in Table I. At least four meth- 
ods are now in general use for each TORCH agent, 
and for rubella nine methods are being performed. For . 


most methods, several different commercial. kits arë oo 


available.” In addition, a number of laboratories. pre- 

pare their own reagents for these tests. ; 
The large number of test methods has resulted in a 

variety of types of reporting. Some test results are given - 
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“Table I. TORCH test methods: Usage and accuracy 
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Agent and test method 


Toxoplasma 
Indirect immunofluorescence (IF) 
Passive indirect hemagglutination (PHA) 
Flucroimmunoassay (FIA) 
Enzyme immunoassay (EIA-ELISA) 
Rubella 
Latex agglutination—slide 
Enzyme immunoassay (EIA-ELISA) 
Passive hemagglutination (PHA) 
Hemagglutination inhibition (heparin/dextran) 
Fluoroimmunoassay (FIA) 
Hemagglutination inhibition—kaolin 
Indirect immunofluorescence (IIF) 
. Radioimmunoassay (RIA) 
Reverse passive latex agglutination (RPLA) 
Cytomegalovirus 
Indirect immunofluorescence (LIF) 
Complement fixation (CF) 
Enzyme immunoassay (EIA-ELISA) 
Fluoroimmunoassay (FIA) 
Herpesvirus 
Complement fixation (CF) 
Indirect immunofluorescence (IF) 
Fluoroimmunoassay (FIA) 
Enzyme immunoassay (EIA-ELISA) 








Test usage 


(% of total) 


Centers for Disease Control 
qualitative test performance* 








+ me 
78.5 97.0 0.0 
10.8 100.0 0.0 
7.6 100.0 6.2 
3.1 0.0 
+ pa 
26.4 100.0 0.9 
23.4 100.0 0.0 
16.7 98.6 13 
14.7 100.0 71.8 
6.9 100.0 0.0 
5.3 95.0 0.0 
2. 100.0 0.0 
2.5 100.0 0.0 
14 0.0 
+ + 
45.9 98.5 93.6 
41.8 100.0 100.0 
7.0 90.0 83.3 
53 100.0 100.0 
+ + 
62.2 47.2 75.0 
18.5 95.4 100.0 
12.2 100.0 100.0 
6.7 75.0 


Speier ep nnannne pees 


~ *Adapted from Centers for Disease Control Proficiency Testing Survey—1984.' Coded sera shown as + or —. Qualitative 


_ results from test laboratories shown as percent positive. 


< only as positive or negative while others are reported 

as “quantitative” results. Some of the “quantitative” 
tests are still given as titers based on the last serial two- 
fold dilution of serum showing a reaction. Many of the 
newer tests, however, use other dilution steps, report 
results as optical density or other units, or relate the 
titer to that of a reference serum. 

Because of the large variety of methods, kits, and 
‘reporting systems it is important for the physician te 
send all serial specimens to the same laboratory for the 
same test. If significant differences are found in the 
results, then all specimens should be rerun in the same 
test at the same time. The physician should also become 


familiar with the normal values and ranges for each of 


the tests being performed by the laboratory. 
_. The relative usage of the various TORCH methods 
«at the Centers for Disease Control test laboratories is 
shown in Table I.' For toxoplasmosis, the indirect ime 
_. munofluorescence method is now used by the greates: 
-number of laboratories. This test is relatively easy te 
„perform. With rubella, the very simple latex aggluti- 
nation test has become the most popular and the highly 
sensitive enzyme-linked immunosorbent assay method 
is also used frequently. The traditional hemagglutina- 
tion inhibition test, however, has been decreasing in use 
for several years. Cytomegalovirus tests are now usually 
performed by the relatively simple indirect immuno- 
fluorescence or complement fixation methods. Herpes 
tests.that report no subtype are most often run by com- 


plement fixation and the subtypes | and 2 with indirect 
immunofluorescence. 


Accuracy 


Some of the considerations that influence the selec- 
tion of a test method by a laboratory are simplicity, 
speed, and cost. The most important factor, however, 
is accuracy. The 1984 Centers for Disease Control re- 
sults for two coded sera tested by the participating lab- 
oratories are given in Table I.' In general, the data for 
10 to 100 laboratories are given for each method, de- 
pending on the percentage of laboratories using that 
method. It should be noted that the data shown are 
only for qualitative results with two test sera. Further 
data as well as quantitative findings are available in 
the full report and in similar reports from previous 
years.’'** Also, the Centers for Disease Control partic- 
ipating laboratories are among the largest and best 
known in the country. Thus the results do not neces- 
sarily apply to all laboratories that offer these tests. 

One fundamental conclusion can be made concern- 
ing accuracy. Even for qualitative tests done by these 
generally larger laboratories, some clinically important 
laboratory errors were present. For example, with toxo- 
plasmosis, 6.2% of the flueroimmunoassay tests were 
false positive. More important, for rubella, 71.8%. of 
the hemagglutination inhibition (héparin/dextran) tests 
were false positive. Problems with the removal of in- 
hibitors in some sera tested by hemagglutination in- 
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hibition are well known but continue to cause false pos- 
itive results in some laboratories.'"* A method of iden- 
tifying persistent inhibitors in the hemagglutination 
inhibitor test has been described in detail. Evaluation 
of the accuracy of the cytomegalovirus and herpes tests 
was limited because both test sera were positive. For 
cytomegalovirus, however, with indirect immuno- 
fluorescence and enzyme-linked immunosorbent assay 
tests, the specimens were incorrectly reported as neg- 
ative by up to 16% of the laboratories. With herpes, 
very significant errors were noted, particularly with the 
most popular complement fixation test where as much 
as 52% of results were in error. 

Clearly, the physician must recognize that some 
TORCH titers are in error and results such as those 
reported in Table I for certain rubella hemagglutina- 
tion inhibition and herpes complement fixation tests 
are worthless. Unfortunately, it may be difficult for the 
physician to determine the accuracy of the laboratory 
that he uses. First, some laboratories do not participate 
in tests of coded specimens. Second, the Centers for 
Disease Control, the College of American Pathologists, 
and the American Society of Clinical Pathologists do 
not publish the proficiency results for the individual 
laboratories that participate in their tests. At present, 
the only recourse available to the physician is to require 
that all specimens for TORCH tests be saved frozen by 
the laboratory for 1 year. With those specimens, repeat 
testing can be ordered for all results that are inconsis- 
tent with prior laboratory results or clinical findings. 
The specimens can also be sent to a reference labora- 
tory for further testing and, if subsequent sera are 
tested, they can be run in the same test with the earlier 
specimen.. We recommend that physicians send speci- 
mens only to laboratories that participate in the Centers 
for Disease Control TORCH proficiency tests and/or 
similar survey series for selected TORCH agents such 
as those offered by the College of American Patholo- 
gists or the American Society of Clinical Pathologists. 
Also, physicians or physician groups should make reg- 
ular reviews of their laboratory’s proficiency results for 
each of the TORCH agents to verify the current ac- 
curacy of the laboratory and to encourage the utiliza- 
tion of the best methods possible. 


Test selection 


TORCH tests are used clinically for two main pur- 
poses: (1) demonstration of past infection or immunity 
and (2) documentation of recent infection. For each 
purpose, certain tests methods can be selected on the 
basis of simplicity, speed, cost, and accuracy. The tests 
that we use in our laboratory are shown in Tables II 
and ILI. 

Past infection. To demonstrate past infection or im- 
munity, the test must be directed at detecting IgG an- 
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Table II. Tests recommended for 
documentation of past infection or immunity* 


Agent Test method 


Toxoplasmosis Passive indirect hemagglutination 
(PHA) 

Enzyme immunoassay (ELA-ELISA) 

Latex agglutination—slide 

Enzyme immunoassay (ELA-ELISA) | 

Hemagglutination inhibition—kaolin 

Passive indirect hemagglutination 
(PHA) 

Enzyme immunoassay (ELA-ELISA) 

Passive indirect hemagglutination 
(PHA) 

Enzyme immunoassay (ELA-ELISA) 





Rubella 


Cytomegalovirus 


Herpes 





*With all TORCH infections, immunity may not be com- 
plete. Recurrent infections with cytomegalovirus and herpes 
are frequent. Herpes tests are not specific for types 1 and. 2. 


tibody. The tests shown in Table H are quite sensitive © 
and specific. The presence of antibody (a positive test) 
can be taken as evidence of past infection; however, it 
must be remembered that antibody does not necessarily 
mean complete immunity. For toxoplasmosis. patients 
may occasionally have exacerbations of the illness, such 
as toxoplasmosis in the eye, in the presence of prior 
antibody. With rubella, there are very rare reports of 
individuals with second infections. Also, both cytomeg: 
alovirus and herpes infections can recur in patients who 
had prior infections and antibody, In fact, recurrent 
genital herpes (type 2) is a major problem with that 
disease. 

For pregnant women, TORCH tests can be of par- 
ticular value. Antibody to toxoplasmosis and rubella. 
can be taken as evidence of past infection. The presence 
of antibody indicates that there is essentially no risk for 
problems with these infections in future pregnancies. 
With cytomegalovirus, the presence of antibody indi- 
cates past infection. Subsequent children may be in- 
fected with cytomegalovirus at birth but the risk for 
damage is very low. The cytomegalovirus tests shown 
in Table II are quite specific. Antibody tests to herpes, 
however, are not specific and are of relatively little clin- 
ical value. Most laboratories provide only “generic” 
herpes tests that are not specific for type 1 or type 2. 
Thus a positive test may be due to a herpes type | 
infection of the lips that occurred during childhood. 
This would be indistinguishable from antibody follow- 
ing a recent genital infection with herpes type 2, Some 
laboratories report their tests as herpes type | or 2 
because the virus antigen they use is type 1 or 2. How- 
ever, this does not mean that the antibody test results 
are specific for type 1 or 2. Very few laboratories can 
perform the special tests that are actually specific for 
types 1 and 2, and these are usually run as research 
investigations. 





















“Table III. IgM tests for demonstrating recent infections 


Toxoplasmosis Adult 


Pos. at diagrosis; significant 
titer for 4 mo (FA) to 
8 mo (ELISA) 

Lower titer for 21 yr 

Child Pos. at birth: lasts 6-12 mo 
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Infrequent results 


Significant titer for =>] yr 


Rubella Adult Pos. after 1 wk; lasts 1 mo Rarely lasts 1-2 yr; some pos. with 
vaccine 
Child Pos. at birth; lasts 6-12 mo 
Cytomegalovirus* Adult Primary pos. at diagnasis Some tests cross with Epstein-Barr virus, 
and for 48 mo (ELISA) varicella zoster, and rheumatoid 
factor; rare pos. with reactivation of 
infection 
Child 50% pos. with FA; 90% pos. 
; with ELISA or RIA 
Herpes* Adult Primary pos. for 1-6 mo 
Child Late pos. 








Recent infection. Recent TORCH infections can be 

documented by showing seroconversions with the use 
_of the same tests listed in Table II. This requires paired 
= sera bracketing the infection and in most cases only a 
single convalescent serum is available. Fortunately, IgM 
tests that can be used for this purpose are now available. 
IgM-specific antibody usually develops shortly after the 
onset of the infection and persists for 1 or more 
= months, as shown in Table III. 
IgM tests are most useful for toxoplasmosis and mu- 
~ bella. With recent toxoplasmosis, significantly elevated 
> titers are usually present for 4 months (Auoroimmu- 
“< noassay test) to 8 months (enzyme-linked immunoser- 
--bent assay test). For rubella, the tests become positive 
1 week after the rash and persist for 1 month. The 
variations with the tests and findings with children are 
i also shown in Table IIL. IgM tests for cytomegalovirus 
and herpes are available in some laboratories. Cyto- 
megalovirus tests have some problems with false neg- 
__ative results, cross reactions with other related viruses, 
¿o and positive tests with recurrent cytomegalovirus. 
2: Herpes IgM tests are positive with primary infections. 
< New type-specific herpes IgM tests are becoming avail- 
able. For both cytomegalovirus and herpes, the diag- 
“nosis is usually best made by virus isolation. 


Comment and conclusions 

< TORCH tests are available from many hospital and 
|. commercial laboratories. A variety of methods are used 
“and reports are given in various units. Because of ihe 
“differences between methods and reporting units, phy- 
sicians should send serial specimens to the same labo- 
ratory. It is necessary to be familiar with the normal 

values and ranges for the laboratory used. 

= The accuracy of TORCH tests is variable. For ex- 
ample, the Centers for Disease Control 1984 data 
showed as much as 71.8% false positive tests with ru- 





*For cytomegalovirus and herpes, infection is usually best demonstrated by virus isolation. 


bella hemagglutination inhibition by the heparin/dex- 
tran adsorption method. Herpes complement fixation 
tests were also very unreliable. The physician must rec- 
ognize that some TORCH titers are in error. All spec- 
imens for TORCH tests should be saved frozen by the 
physician or by the laboratory for 1 year so that repeat 
testing can be performed. Also physicians or physician 
groups should regularly review the proficiency test re- 
sults for the laboratories they use. 

Tests must be selected to (1) demonstrate past infec- 
tion or immunity and (2) document recent infection. 
We have identified the tests that we use for these pur- 
poses (Tables IH and III). We recommend routine tests 
for rubella antibody for women of childbearing age and 
immunization of women who do not have antibody. We 
only perform toxoplasmosis testing for patients with 
clinical findings suggestive of the disease or histories of 
exposure to infection. IgM tests are of value for dem- 
onstrating recent infection with toxoplasmosis and ru- 
bella. We generally prefer to use virus isolation for 
identifying current cytomegalovirus and herpes in- 
fections. 


We are grateful for the use of the excellent Profi- 
ciency Testing Summaries prepared by Drs. Taylor and 
Przybyszewski of the Centers For Disease Control, At- 
lanta, Georgia. 
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Clinical Articles 


Obstetric outcome in women with epilepsy 


Vilho K. Hiilesmaa, M.D., Ali Bardy, M.D., and Kari Teramo, M.D. 


Helsinki, Finland 


A comparison of 150 pregnancies in women with epilepsy and 150 pregnancies in matched nonepileptic 
control women showed similar rates of pregnancy-induced hypertension, albuminuria, premature 
contractions, premature labor, and bleeding in pregnancy. Duration of labor, blood loss at delivery, 
cesarean section rates, and vacuum extraction rates were also similar among epileptic and control groups. 
There were five perinatal deaths in the epileptic group and two in the control group. A fetal heart rate 
tracing during a maternal grand mal seizure showed bradycardia, reduced short-term and long-term 
variability, and late decelerations suggesting asphyxia. It is concluded that grand mal seizures during 
pregnancy should be avoided by the use of antiepileptic drugs. Women with epilepsy require antenatal 
neurological and obstetric follow-up during pregnancy. (AM J OBSTET GYNECOL 1985;152:499-504.) 


Key words: Epilepsy, anticonvulsants, pregnancy, cesarean section, perinatal mortality 


During pregnancy and labor, women with epilepsy 
reportedly have a slightly increased risk of bleed- 
ing,'? toxemia,' prematurity, * fetal asphyxia," * and 
perinatal death." *” They also appear to have an in- 
creased rate of cesarean sections' and vacuum or for- 
ceps extractions.' The reason for the observed excess 
of obstetric complications and interventions among 
women with epilepsy is not quite clear. It is not known 
whether seizures or effects of antiepileptic drugs are 
involved. Series with no increase in obstetric compli- 
cations or interventions in women with epilepsy have 
also been reported.® ° 

We present here the results of a prospective study 
on the course and outcome of ‘pregnancies in women 
with epilepsy and outline some guidelines for their 
management. 


Patients and methods 


One hundred thirty-nine epileptic women had 150 
pregnancies (0.58% of total deliveries) of more than 24 
weeks’ duration and gave birth to 152 infants in the 4- 
year period from 1976 to 1979. All patients had had 
at least two epileptic seizures and fulfilled the criteria 
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Table I. Seizure types in 139 epileptic women 


No. of 

Seizure type women 
Grand mal (tonic and clonic 88 

convulsive) 

Psychomotor (temporal lobe) 16 
Both grand mal and psychomotor 19 
Focal motor or sensory 10 
Other or unclassified 6 
Total 139 


All seizures during lifetime were counted for classification. 


of the World Health Organization Dictionary of Epi- 
lepsy.'° Seizure types of the mothers are shown in Table 
I. Antiepileptic treatment and the drug levels in the 
maternal serum during the third trimester are pre- 
sented in Table II. 

Patients were seen monthly during the first and sec- 
ond trimesters at the outpatient clinic for clinical and 
ultrasonic examination and assessment of antiepileptic 
drug levels in the maternal serum. In the last trimester, 
fetal well-being was monitored by nonstressed fetal 
heart rate (FHR) testing. The patients were seen fort- 
nightly after 32 weeks and weekly after 36 weeks. 

The dosage of antiepileptic drugs was increased dur- 
ing one third of the pregnancies because of increased 
occurrence of seizures. In the remaining two thirds, the 
previous dosage was maintained throughout preg- 
naney; no dose reductions were made but in 11 patients 
the number of drugs used was reduced. Drug levels 
were kept low in order to keep their eventual effects 
upon the fetus as small as possible. Levels lower than 
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Table II. Antiepileptic drugs and their serum levels m third trimester of pregnancy 











Drug given singly 
Drug 


Phenytoin 59 
Carbamazepine 21 
Phenobarbital 

Primidone 

Valproic acid l 
Clonazepam 0 
Ethosuximide 0 
Diazepam 0 
No drugs — 


Drag given in 
cømianation 
(n) 













Serum level (mg/L) 






Total users* 


(n) 





Range 


104 4.5 0.3-18 
42 5.0 1.2-11 
26 7.2 0.5-23 

5 4.8 2.4-6.8 
9 24 19-51 
5 a 
fe = e 

2 = Aa 
18 — — 





Levels are medians for thirty-third to fourtieth week of pregnancy. 


*N = 150. 


Table III. Social class of epileptic parturients and next women giving birth (unmatched controls), based 
on woman’s occupation* + 





I Academic degree, etc. 

II Nonacademic “white collai~ 

Ill Skilled manual laborer 

IV Unskilled manual laborer 
Total 


Next parturients 
(No.) 


9 31 


42 51 
68 Di 
31 11 
150 150 





x’? = 19.5, df = 3, p < 0.001. 
*When housewife, husband’s occupation counted. 


Standard classification of Helsinki City Bureau of Statistics. 


the so-called “therapeutic” drug levels were usually ac- 
cepted if epilepsy remained well controlled. 

Two sets of control groups (unmatched and 
matched) were used as follows. 

In order to examine differences between epileptic 
women and the general parturient population with re- 
gard to age, parity, and social class, each parturient with 
epilepsy was compared with the next woman giving 
birth (unmatched control). 

Matched control subjects were selected as follows. 
After delivery of the infant of each epileptic woman, 


the next pair (mother and child) who fulfilled each of 


the following criteria was identified: Mother’s age 
within +3 years, same parity, same social class, and 
same fetal sex. Social class was determined by the wom- 
an’s profession, with the standard four-step classifica- 
tion of the Helsinki City Bureau of Statistics. Compar- 
isons of obstetric and fetal outcomes were made be- 
tween the epileptic and matched control groups. The 
race of all subjects was Caucasian. 

Epilepsy per se was not considered an indication for 
induction of labor. During labor and delivery, the epi- 
leptic women were treated according to the general 
principles of this hospital. FHR tracings during labor 
were obtained in 110 epileptic women and in 118 
matched contro] subjects, and fetal scalp blood samples 


for suspected asphyxia in 20 epileptic women and in 
21 matched control subjects. 

Perinatal deaths included stillborn fetuses weighing 
>500 gm and neonatal deaths during the first week of 
life. 

Statistical methods included the unpaired ¢ test, 
Mann-Whitney U test, exact probability calculation, and 
x’ test. Values of p < 0.05 were considered as statisti- 
cally significant. Relative risk and its 95% confidence 
limits were calculated for each pregnancy complication. 


Results 


The social class of epileptic parturients was clearly 
lower than that of unmatched control subjects (Table 
III). The mean age at delivery (27.1 + 4.7 years, 
mean + SD) and parity (65% with first delivery) of 
women with epilepsy were similar to those of un- 
matched control subjects (28.0 + 4.4, 56% with first 
delivery). No differences between epileptic women and 
the unmatched or matched control subjects were ob- 
served with regard to maternal stature, prepregnancy 
weight, or weight gain during pregnancy. 

The percentage of smokers was 24% among the 
epileptic group and 27% among the matched con- 
trol group (NS). Gestational length (mean + SD) was 
276 + 13 days for epileptic women and 277 + 12 for 
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Table IV. Complications of 150 pregnancies of women with ep#epsy and 150 pregnancies of matched 


control women 





No. of complications 












Epileptic 


Complication group 





Arterial hypertension 


Essential* 3 
Pregnancy-inducedt il 
Proteinuria 
With hypertension 5 
Without hypertension 1 
Hemorrhage 
Abruptio placentae 1 
Other 14 
Anemia (hemoglobin <105. gm/L) 5 
Breech presentation 8 
Twin. pregnancy 2 
Premature contractions requiring 15 
medication 
Premature live. birth {<37 10 
completed weeks) 
Urinary tract infection 12 
Respiratory tract infection treated 21 
by antibiotics 
Chemical diabetes 2 
Hepatosis of pregnancy 1 












Relative risk 
Gontrol Point 95% 
group estimate Confidence. limits 


3 1.0 0.2-5.2 
16 0.7 0.3-1.6 
6 0.8 0.2-2:9 
2 0.5 0,04-5.9 
2 0.5 0.04-5.9 
15 0.9 0.4-2.0 
4 1.3 0.3-4.9 
7 L1 0.4-3.3 
I 2.0 0,2-23 
22 0.7 0.3-1.4 
11 0.9 0.4-2.2 
7 1.7 0.6-4.6 
16 1.3 0.7-2.6 
2 1.0 0.1-7.5 
2 0.5 0.04-5.9 





Differences between epileptic and control groups were not statistically significant. 


Hypertension present before 24 weeks of gestation. 


+Hypertension only after 24 weeks of gestation; systolic pressure = 140'mm Hg and diastolic pressure >90 mm Hg on 2 separate | 
days or | auiee on | day. Only values after 30 minutes of rest were counted. 


“Table V. Obstetric interventions in epileptic 
` women, (N= 


150) and matched control 


Epileptic 
group 


subjects (N = 150) 








Control 
group 





Amniocentesis 9 6 
Shirodkar operation 2 3 
Elective amniotomy 22 2] 
Cesarean section, 28 29 
Epidural anesthesia 10 10 
Vacuum extraction 7 8 
Forceps extraction 1 0 
Manual detachment of 6 3 


the placenta and/ 
or abrasion 





Differences not significant. 


matched control subjects (NS). The mean birth weight 
(mean + SD) of the infants was 3392 + 496 gm for the 
epileptic group and 3430 + 488 for the matched con- 
trol group (NS). 

Pregnancy complications occurred among epileptic 
women as frequently as among the matched control 
group (Table IV). Inductions, vacuum or forceps ex- 
tractions, and cesarean sections were performed at 
equal rates for epileptic and matched control women 
(Table V) -Epilepsy was the principal indication for four 
of the cesarean sections and an additional indication 





Table VI. Findings in FHR tracings during 
laber of women with epilepsy (N = 110) and 
matched control subjects (N = 118)* 





No. of patients 






Finding 





<5 accelerations of >15 31 27 
bpm 

>2 early decelerations 30t 16+ 

>2 variable decelerations 26 16 

>2 late decelerations 13 12 

Tachycardia (basal heart rate 2 5 


>160 bpm during 10 
min period) 


Bradycardia (basal heart rate 23 16 
<120 during 10 min 
period) 

Reduced baseline variability 2 4 


(<10 bpm during 30 
min period) 





*Stillbirths and elective cesarean sections were exchided. 
ty? = 4.6, df = 1, p < 0.05. 


for another three. Findings in FHR tracings during 
laber (Table VI) were similar in epileptic and matched’ 
control groups except that early decelerations were: 
seer, more often among epileptic women (p <.0.05). 
No differences between epileptic and matched control 
subjects were observed either in duration of labor or 
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Table VIL. Duration of labor and bleeding at 
vaginal delivery of 122 epileptic women 
nd 121 matched control subjects 


Epileptic group Control group 
‘Duration of labor ; 
~ First stage (hr) 6.3 0.8-24 6.6  0.9-55 
“Second stage (min) 14 1-151 15 2-74 
Third stage (min) 8 3-58 8 2-73: 
«Bleeding (L) 0.3 0-1.9 0.3 0-4.0 





“Differences not significant. 


in the amount of bleeding at delivery (Table VID). 
None of the 170 grand mal epileptic seizures (in 48 
_ pregnancies) was followed within 24 hours by vaginal 
bleeding, rupture of amniotic membranes, initiation of 
“uterine contractions, intrauterine death, or other rec- 
. ognizable obstetric complications. In the remaining 102 
< pregnancies there were no grand mal seizures. 
'. Two women had a grand mal seizure during labor; 
_ both were delivered by cesarean section because of post- 
"ictal-changes in FHR and maternal sleepiness. Other 
types of seizure occurred during the labor of four other 
patients who were all delivered. vaginally. 
Fig. 1 shows the FHR traced with a scalp electrode 
_ before, during, and after a maternal grand mal seizure 
‘during labor. The cervix was then dilated 5 cm. The 
- seizure lasted 3 minutes and was followed by a long 
wave of fetal bradycardia, reduced short-term and 
long-term variability, and a few decelerations. Sixty 
- minutes after the seizure, a cesarean section was per- 
` formed because, of suspected fetal asphyxia and ma- 
ternal postictal lack of cooperation. The male infaat 
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Fig. 1. FHR before, during, and after a maternal grand mal seizure during labor. 


received an Apgar score of 8 at.the age of | minute. 
The recovery of the mother and child was uneventful. 

An Apgar score of <7 was given to four live-born 
infants of epileptic mothers and to infants: of seven 
matched control subjects (NS). Malformations or minor 
anomalies were observed in 17 of 152 infants of epi- 
leptic mothers and in 14 of 151 infants of matched 
control subjects (NS). 

There were three stillbirths at twenty-eighth, thirty- 
sixth, and thirty-eighth week and two deaths in the first 
week of life among the epileptic group; there were two 
stillbirths and no deaths in the first week among the 
matched control group (NS). None of the five epileptic 
mothers with a perinatal infant death had seizures dur- 
ing pregnancy, and the types and serum levels of their 
antiepileptic drugs were similar to those of *' e rest of 
the series (Table VIII). 


Comment 

In accordance with the results of Watson and Spel- 
lacy? and Martin,’ the epileptic mothers of the present 
series did not have more pregnancy and labor compli- 
cations than control subjects. A report from the Birth 
Registry of Norway? suggests that frequency of bleed- 
ing is significantly increased (1.7-fold) in pregnancies 
and deliveries of women with epilepsy; the specific rate 
of abruptio placentae was also raised (twofold). The 
Norwegian investigators have, however, pointed out the 
possibility of a bias in the reporting of bleeding, es- 
pecially before labor.’ 

Although increased rates of cesarean sections have 
been reported for epileptic women,’' there is: no evi- 
dence that this would result from obstetric complica- 
tions. Obstetricians may resort.to a surgical delivery of 
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Table VII. Perinatal deaths among 152 children born to epileptic mothers 















Drugs and last 
serum levels in 


pregnancy (mg/L) 







Outcome Gender 


Stillbirth F Phenytoin, 4.3 
Phenobarbital, 4.8 
Stillbirth M Phenytoin, only 
first trimester 
Stillbirth F Phenytoin, 7.1 
Neonatal death F Phenytoin, 6.4 


Neonatal death M Phenytoin, 5.3 


Carbamazepine, 
24 


the epileptic mother because of insecurity in handling 
such a case.” The present study suggests that epileptic 
women have an obstetric performance equal to that of 
other women and that there is no need for more than 
the usual rate of cesarean sections or vacuum (forceps) 
extractions for, obstetric reasons, at least when the 
mothers have been under proper antenatal neurolog- 
_ ical and obstetric care. 

“A grand mal seizure during labor is rare but can 
cause transient fetal asphyxia. This is further con- 
firmed by the case presented here. After a grand mal 
seizure in labor, a prompt cesarean section must be 
considered because of fetal risks and reduced maternal 
postictal cooperation. In our opinion, epilepsy can be 
considered as grounds for a cesarean section when (1) 
a grand mal seizure occurs during labor, (2) epilepsy is 
accompanied by a substantial neurological or mental 
deficit that might reduce the patient’s cooperation dur- 
ing a vaginal delivery, (3) there is very poor seizure 
control in late. pregnancy in spite of the treatment, for 
instance, daily psychomotor or weekly grand mal sei- 
zures, or (4) there is prior knowledge of the occurrence 
of severe seizures during heavy physical or mental 
stress. 

A slight increase in the frequency of fetal malfor- 
mations has been observed in several studies on preg- 
nancies of women with epilepsy.’ Although no increase 
in malformations was evident in the present study, it 
was too small for a proper assessment of teratogenic 
risks. In addition to gross malformations, other fetal 
effects of seizures and/or drugs, such as impaired 
growth or function, should be considered. We have 
earlier reported on a smaller than expected head cir- 
cumference of the children exposed in utero to car- 
bamazepine or phenobarbital in the present series." 

The perinatal deaths in the present study were not 
associated with maternal seizures or high drug levels 
in pregnancy. Although their number among epileptic 
women (n = 5) did not significantly differ from that 
among matched control subjects (n = 2), these figures 
conform to results of several previous reports on an 
















Birth 
weight Pregnancy 
(gm) complication Necropsy finding 





600 Preeclampsia Horseshoe kidney 
1500 None Maceration 
3120 None Maceration 
1270 Premature labor Hyaline membrane 
disease 
3100 Abruptio placentae Abruptio placentae, 
asphyxia 





increased (twofold to threefold) risk of perinatal death 
for the offspring of women with epilepsy. ? 7 

The rate of and reasons for perinatal deaths of chil- 
dren of epileptic mothers need to be further investi- 
Plasma concentrations of antiepileptic drugs tend toc 
fal! during pregnancy.’® In many cases this is not ase èo 
sociated with an increase in the seizure frequency, ando. 
the patients can remain on a regimen of their previous | 
dose. Our experience is that drug levels lower than 
the so-called “therapeutic” levels can be accepted when 
epilepsy remains well controlled. If there is an increas 
in the seizure frequency during pregnancy, the dose of 
the antiepileptic drug(s) should be increased. '* This was 
the case in one third of the present series. Monitoring 
of the serum concentrations of antiepileptic drugs 
should be continued for the first 2 or 3 months of the. 
puerperium. The doses, if increased in pregnancy, 
should be returned to their prepregnancy levels within 
3 months after delivery in order to avoid intoxication.” 
Use of a single antiepileptic drug is currently preferred 
over use of multiple drugs.'* Women with epilepsy need 
neurological and obstetric follow-up during pregnancy: 
Most young women with well-controlled epilepsy who... 
are receiving a long-term antiepileptic medication can 
be assured of a good maternal and fetal outcome. More 
studies are still needed, however, to assess the possible 
long-term effects of maternal epileptic seizures and an- 
tiepileptic drugs upon the child. 
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Superficial laser vulvectomy 


-IIL A new surgical technique for appendage-conserving ablation of 


Richard Reid, M.D. 
Detroit, Michigan 


refractory condylomas and vulvar intraepithelial neoplasia 


“Despite the unique properties of the carbon dioxide laser, many surgeons do not know how to exploit the 

` full potential of this sophisticated instrument. Effective laser aperation on the vulva depends upon the 

` vaccuracy of delineation of disease, the use of optimum power densities, and the ability to exercise precise 
‘control over depth of ablation. This article describes a surgical technique that capitalizes upon these 

_ principles, thereby maximizing the margin between favorable:and poor outcomes. Superficial laser 

~ vulvectomy is a safe and efficient procedure in the hands of expert physicians, but should not be 

“attempted by those who are less experienced. Indications for tnis operation and safeguards against 

surgical misadventure are also discussed. (AM J OBSTET GYNECOL 1985;152:504-9.) 


“Key words: Laser, vulvectomy, condyloma, vulvar intraepithelial neoplasia, surgical technique 


Over the last decade, the prevalence of vulvar in- 
traepithelial neoplasia in young women has increased 
- dramatically, particularly the multifocal “Bowenoid” 
-> variety.' Although the treatment originally proposed 
“for squamous carcinoma in situ of the vulva was wide 
local excision, fears that the disease was preinvasive led 
“to the widespread use of vulvectomy (simple or skin- 
ning) in such patients. However, most documented in- 
“stances of invasion. have occurred in immunosup- 
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pressed or elderly women.' In healthy patients, the risk 
of malignant progression is insufficient to justify such 
a mutilating surgical procedure. Treatment of vulvar 
intraepithelial neoplasia is controversial, with recom- 
mendations ranging from wide excision to skinning vul- 
vectomy.” Wide excision of small foci produces excellent 
results, but multifocal or extensive lesions are difficult 
to treat by this method. In the past, the only other 
alternative was skinning vulvectomy with grafting." Al- 
though it was a definite improvement over conventional 
vulvectomy, cosmetic and functional results were still 
poor.’ Fortunately, the carbon dioxide laser offers.an 
escape from this dilemma (Fig. 1), by providing an 
effective but nonmutilating treatment for this distress- 
ing, possibly premalignant disease.“ 

As a consequence of changing social values, Western 
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Fig. 1. A diagram depicting the first three surgical planes. Reading from surface to base, the points 
of reference for each plane are indicated as stepwise expansions. The first surgical plane corresponds 
to the basement membrane, the second to the papillary dermis, and the third to the midreticular 


dermis. 


Table I. Summary of salient features of the four surgical planes that can be used for more accurate 
control of depth during carbon dioxide laser operations 







Parameter 


Target tissue 
Zone of vaporization 


Surface epithelium 
Proliferating layer 


Dermal papillae 
Superficial papil- 







Surgical plane 
Fourth* 


Pilosebaceous ducts 
Upper reticular 


Pilosebaceous glands 
Midreticular dermis 


lary dermis dermis 


Basement membrane 
Rapid, cosmetic 


Zone of necrosis 
Type of healing 


Visual landmark Opalescent cell debris 


Deep papillary 
Rapid, cosmetic 


Scorched basement 


Midreticular 
Usually cosmetic, 
may hypertrophy 


Deep reticular 
Atrophic or hyper- 
trophic; needs 


grafting 
Coarse collagen “Sand grains” (skin 
membrane fibers appendages) 


*Described in Reference 7. 


society has also experienced an epidemic of sexually 
transmitted papillomaviral infections.* Condylomas re- 
sult from the direct transmission of human papillo- 
maviral infections during physical contact. After an in- 
cubation period of 1 to 6 months, infected tissues 
undergo a phase of rapid epithelial and capillary prolif- 
eration. Even without treatment, many lesions will re- 
gress spontaneously over the succeeding 6 to 12 
months, apparently as a result of a combined cellular 
and humoral immune response.’ Subsequent to simple 
therapy with caustic agents or thermal cautery, most 
patients with vulvar condylomas will be free of clinical 
lesions within 1 year.® Since these infections are always 
more widespread than is appreciated by examination 
with the naked eye, it is difficult to explain the apparent 
success of such crude measures. However, the small 
residue of patients with unusually extensive lesions or 


infections that are refractory to conventional treat- 
ments constitutes management problems, and is a 
source of frustration to patients and physicians alike. 
Several authors have reported favorably on the result 
of laser operations in such patients.'° 

Despite the unique physical properties of the carbon 
dioxide laser, using this instrument as a “spot welder” 
does not offer a solution to the treatment of patients 
who have refractory surrounding subclinical infection.° 
Likewise, although it is a very simple surgical exercise 
to use a laser on a patch of vulvar intraepithelial neo- 
plasia, poor control of depth can lead to full-thickness 
epithelial destruction and a cosmetic result that is no 
better than would follow any other type of third-degree 
burn. Hence, surgeons who use the carbon dioxide la- 
ser for the ablation of large areas of wulvar epithelium 
must learn to recognize the three surgical planes de- 
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Fig. 2. A broad sessile condyloma in the right upper portion 
of the field has been undercut to a deep dermal plane by using 
the laser as an excisional rather than an ablative tool. After 
the thick layer of charred proteins that ordinarily covers @ 
laser impact site has been wiped away, the coarse collagen 
fibers of the deep dermis are readily visible. Surrounding con- 
dylomas have been vaporized. 


fined in a previous article’ (Table 1). Otherwise, laser 
operations will carry unacceptable risks of delayed heal- 
ing and scar formation.” '? This article, the third in a 
series of five, describes the actual surgical technique of 
superficial laser vulvectomy. 


Surgical technique 


Preparation of patient. If a patient has condylomas 
that are sufficiently extensive or refractory to require 
treatment by this method, the area of affected epithe- 
lium will almost always be too large for treatment under 
local infiltration. Likewise, since vulvar intraepithelial 
neoplasia in young women is usually multicentric, and 
is often surrounded by even larger areas of subclinical 
papillomaviral infection, most such cases will also re- 
quire general or regional anesthesia. 

After the induction of anesthesia, the perineum is 
carefully shaved (both to facilitate colposcopy and te 
simplify postoperative care). The use of antiseptic so- 
lutions is neither desirable (because it impairs response 
of tissue to acetic acid) nor necessary (because of the 
high temperatures attained at the site of laser impact). 
Rather, the vulva and anus are soaked for 3 minutes 
with acetic acid or white vinegar (with the use of very 
wet cotton balls or gauze squares). The perineum & 
then carefully examined with a colposcope. The bor 
ders of any foci of vulvar intraepithelial neoplasia and 
the outer margins of the surrounding subclinical pap- 
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Fig. 3. The initial vaporization of benign condylomas, suffi- 
cient to extend the central crater to about the level of the 


surrounding epidermis. This maneuver will loosen the epi- 
dermal cells in the base of the condyloma, so that wiping with 
a moist gauze swab will detach most of the lesion. The laser 
can then be applied again to any residual islands of adherent 
epithelium. 


illomaviral infections are then outlined, before the 
acetic acid reaction fades. 

Collection of biopsy specimens. Provided that the 
correct technique is used, the carbon dioxide laser is 
an ideal tool for collecting additional biopsy specimens. 
Since the emissions from the carbon dioxide laser are 
not hemostatic for vessels larger than 1 mm, the stalks 
of any condylomas to be excised must first be com- 
pressed by means of a fine Vicryl or catgut ligature. 
The condyloma can then be excised with scissors, and 
the arterioles in the base of the condylomas sealed by 
lasing to the pedicle. 

Since the edges of any laser crater tend to shrink 
toward the center of the impact site, the laser is of value 
as a thermal scalpel only if it is used with skillful traction 
and countertraction. Hence, sessile condylomas or ace- 
towhite plaques are excised by first grasping the lesion 
with fine tissue forceps and having an assistant apply 
countertraction to the surrounding skin. The laser can 
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then be used to collect a bloodless biopsy specimen, by 

undercutting the plaque through a deep dermal or sub- 

cutaneous plane (Fig. 2). At the completion of the op- 

eration, these biopsy sites should be closed with fine 
“Vicryl sutures. 

Application, of the laser to any foci of vulvar in- 
traepithelial neoplasia. First, the laser is used to expose 
the proliferating zone of the epidermis by “brushing” 
the skin surface with a layer of laser energy, as previ- 
ously described.’ The epidermal debris can now be re- 
moved from the operative field by gently wiping with 
a moistened gauze swab, thereby revealing smooth 
pink-white basement membrane overlying the anatom- 
ically intact papillary dermis. It is now an easy task to 
vaporize down to the third surgical plane (Fig. 1). 

Lasing to the second plane is accomplished by moving 
the laser beam quickly enough to scorch, rather than 
crater, the exposed, dermal surface.’ Such oscillations 
are done at about the same speed as used for “brushing” 
the epidermis. In contrast, lasing to the third plane is 
done by slow deliberate movements, controlling depth 
`of penetration by careful hand-eye coordination.’ 

Ablation of remaining condylomas and adjacent 
subclinical papillomaviral infection. The surgeon 
should not attempt to remove the remaining condy- 
‘lomas by undercutting them with the laser, Except for 
long-standing lesions (which can become quite pedun- 
culated), most condylomas have a flat base. Attempts 
to undercut condylomas that are not required for his- 
tologic examination produce unnecessary dermal de- 
fects, and can be attended by troublesome bleeding 
(especially in pregnancy). Rather, the strategy should 
be to umbilicate the center of each lesion, debride the 
loosened epidermis, and relase to any residue (Fig. 3). 
Each condyloma should be umbilicated by lasing to 
the center and allowing tissue shrinkage at the laser 
impact site to pull the edge of the lesion into the op- 


erative field. It is unnecessary to lase to the edge of 


each condyloma; hence, the problem of unwanted dam- 
age to adjacent skin is easily avoided. The initial ap- 
plication of the laser should extend the vaporization 
crater to about the level of the surrounding skin, but 
there should. be no penetration of the basement mem- 
brane at this point. Although it will be visually apparent 
that the zone of vaporization has not yet destroyed all 
of the abnormal keratinocytes at the base of the con- 
dyloma, lasing to this level will separate most of these 
cells from the basement membrane. Hence, this tech- 
nique will minimize the extent of any unwanted thermal 
damage within the superficial dermis. Once the con- 
dylomas have been umbilicated, the area is easily de- 
brided by gentle wiping with a moist gauze swab. Any 
residual epithelial fronds or capillary spikes can then 
be accurately destroyed by spot lasing. 

Before debridement of the residues of these con- 





cial caution to limit the depth of destruction to the, 
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dylomas, it is convenient to ablate any surrounding: 
areas of subclinical infection to the first surgical plane : 
(Fig. 1). a 
Using the laser within the vagina. If the cervical: 
transformation zone shows papillomavira! infection or = 
intraepithelial neoplasia, it is ablated to a measured. 
depth of 7 mm, with the use of a power density of 750). 
to 1500 w/cm’. To ensure destruction of the upper limit. 
of the transformation zone, the treatment area is 
domed another 5 mm proximally, along the axis of the 
canal.” a 
Extensive papillomaviral infection may necessitate 
treatment of the vault, the lower third, or the entire. 
vagina, To avoid any risk of bladder or rectal injury, = 
the depth of destruction must be kept within the sube o 
mucosa. Control of depth is achieved by lasing until 
the surface epithelium chars, with the use of a power: 
density of 750 to 1200 w/cm?.® The vaginal side walls y 
are exposed between the open blades of a bivalve spec-.. 
ulum. Successive rotations of the speculum will expose 
the anterior and posterior walls. In the lower part of | 
the vagina, a better angle of impact is obtained by aim-— 
ing through the sides (rather than the central aperture) 
of the speculum. After the entire circumference has. 
been treated, the speculum is withdrawn and the epi- 
thelial debris is wiped away by vigorous swabbing wi 
a moist gauze square. When the speculum is reinserted 
any untreated areas are easily identifiable, and can be 
ablated under direct vision. Recognition of residual is- 
lands of intact epithelium is sometimes aided by stain- 
ing the vaginal walls with Lugol’s iodine. Such islands: 
stain mahogany brown and stand out against the un- 
stained stroma. ae 
Using the laser within the anal canal or urethra. 
Ablation within the anal canal or urethra requires spe~ 

































basement membrane. Circumferential destruction. of 
the epithelium and submucosa will lead to anal or ure) 
thral stenosis. However, the technique of surface char- 
ring, debridement, and localized reapplication of the 
laser negates these risks. Low-power densities (350 to’. : 
450 w/cm*) are recommended. The anal canal can be 
visualized with a large nasal speculum, a small Peterson 
vaginal speculum, Sim’s anoscope, or two pairs of uter- 
ine polyp forceps. Because of a theoretical risk of ex- 
plosion, any flatus should be sucked from the rectum 
before the laser is used within the anus. oe 
Exposure within the urethra is best done by.using an. 
endocervical speculum, or a small nasal speculum. IE 
the surgeon is using a superpulsed laser, he should take 
advantage of this adaptation to minimize the zone of 
thermal coagulation within the urethra." 5 
Postoperative care. To counteract the inflammation. 
and edema provoked by mild thermal injury to the _ 
underlying tissues, the vulva is liberally dressed with 
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Fig. 4. Photograph taken 10 days after laser vulvectomy, show- 
ing how healing should be advanced and almost complete. 
Application of the laser to an excessive depth is characterized 
by a relative delay in early healing, and an end result that zs 
distinguishable from normal skin. 


0.1% triamcinolone cream, while the patient is still in 
the lithotomy position." 

Following the empiric observation that urinary di- 
version will prevent a great deal of anticipated post- 
operative pain, patients who require large areas of vul- 
var ablation are offered a suprapubic catheter with leg 
bag for 2 weeks. Malodor is prevented by the daily 
instillation of 1 ounce of white vinegar into the col- 
lecting bag. Safeguards against bacterial infection in- 
clude the prescription of prophylactic antibiotics and 
the daily cleansing of the collection system with house- 
hold detergents. The catheter is removed at an office 
visit, when healing is well advanced. 

Except in pregnant patients, treatments are per- 
formed as outpatient operations. Before discharge, 
each patient must have her ability to micturate normally 
verified by the recovery room nurse. Patients who void 
frequent small amounts should be specifically checked 
for retention with overflow. In the latter case it will be 
necessary to insert an indwelling Foley catheter. Before 
discharge, patients must also receive a prescription for 
a schedule 3 narcotic, a complete set of postoperative 
instructions, and an appointment for office follow-up 
in 1 week. 

The most important part of the postoperative regi- 
men is to soak for 30 minutes every 4 hours in a bath 
of reconstituted sega water (Instant Ocean)' or hyper- 
tonic Epsom salt solution (1 cup per gallon). The vulva 
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Table II. A guide to the best level of 
destruction for different disease entities 


Surgical plane Appropriate for 


First Condyloma acuminatum 

Flat subclinical lesions 

Micropapillary subclinical lesions 

Hypertrophic dystrophies 

Third Intraepithelial neoplasia, pilose- 
baceous glands not involved 

Intraepithelial neoplasia, involv- 
ing pilosebaceous glands 


Second 


Fourth 


should then be dried with a hair dryer, and dressed 
with a thin application of neomycin-bacitracin oint- 
ment. A prescription of Nupercainal 2% gel and a stool 
softener will make defecation less uncomfortable. Pro- 
phylactic antibiotics are not necessary, except to cover 
any indwelling Foley catheter. 

Patients must be seen weekly for 3 weeks, to correct 
any early coaptation of adjacent raw surfaces. Healing 
should be virtually complete within 14 to 21 days ( Fig. 
4). Thereafter, women with refractory condylomas 
should return every 2 to 4 weeks for the next 3 months, 
so that any focal recurrences can be controlled by caus- 
tic agents. Because women with vulvar neoplasia or 
papillomaviral infections are at high risk for developing 
squamous neoplasia at other sites within the genital 
tract, surveillance by annual Papanicolaou smears is 


15, 16 


mandatory. 


Comment 


Lasers are powerful but predictable surgical tools. 
Used with skill and discretion, they open new vistas 
in many medical specialties. However, despite their 
unique properties, careless or unskilled laser operations 
will yield undesirable results. Misadventure may arise 
(1) from accidental injuries to staff or patients, (2) by 
selection error, or (3) through the occurrence of con- 
ventional surgical complications.'' Avoidance of acci- 
dental injury requires an awareness of the path of the 
laser beam (from source to dissipation), and the exclu- 
sion of flammable drapes, plastic speculums, or dry 
swabs from the operative field. The major selection 
error is failure to detect occult invasion. Safeguards are 
a sound knowledge of lower genital tract neoplasia, 
colposcopic expertise, and strict adherence to triage 
rules. The risk of treatment failure is minimized by 
setting surgical margins with the colposcope, by indi- 
vidualization of depth according to histologic findings, 
and by treating focal recurrences of papillomaviral in- 
fection with topical trichloroacetic acid. Skillfully exe- 
cuted, this technique of superficial laser vulvectomy 
carries a very low rate of complications. However, less 
precise methods can lead to delayed healing, atrophic 
or hypertrophic scar formation, and vulvar coaptation. 
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Although safe and effective, superficial laser vulvec- 
tomy subjects patients to the risks of anesthesia and 
involves an absence from work or domestic duties of 
10 to 14 days.*’ Hence, surgeons should satisfy them- 
selves that the extent and severity of the problem are 
sufficient to warrant this operation. Since occasional 
malignant progression of carcinoma in situ has been 
reported in young, immunocompetent women," the 
eradication of vulvar intraepithelial neoplasia can be 
justified on the grounds of cancer prophylaxis, pro- 
vided that nonmutilating methods are used.” * Hence, 
superficial laser vulvectomy is usually my treatment of 
choice for extensive or multifocal carcinomas in situ. 
However, the risk of malignant progression of hyper- 
plastic dystrophies (with or without mild atypia) is too 
remote to justify operations on these same grounds. 
Rather, this diverse group of dermatologic disorders 
should be treated with topical steroids,’ with laser op- 
erations being reserved for those that continue to cause 
intractable itching or discomfort. Likewise, I believe 
that only refractory or extensive condylomas should be 
treated by laser ablation.’ However, when this decision 
has been made, the systematic approach outlined in this 
series of articles would appear to be more logical than 
the simple use of the laser as a “spot welder.” 

An important factor in poor outcome with the laser 


~~ is the prevalence of a naive attitude that a favorable 


result is guaranteed by the technical sophistication of 
this tool, Unhappily, this is not true. Quality of outcome 
depends upon surgical precision (with the use of strat- 
egies that infer actual depth of thermal necrosis from 
the visual characteristics of more superficial land- 
marks), and accurate pathologic assessment (providing a 
rational basis for selecting different depths of destruc- 
tion for different disease entities) (Table IT). Once mas- 
tered, this method will consistently yield optimum re- 
sults and allow confident preoperative counseling about 
the speed and cosmetic quality of eventual healing. 
The technique of superficial laser vulvectomy is an 
exacting one that requires both careful attention to de- 
tail and considerable facility with the carbon dioxide 
laser. Inexperienced laser surgeons should not, under 
any circumstances, attempt this operation. As a gen- 
eralization, laser operations performed by less expe- 
rienced physicians tend to be too shallow on the cervix, 
but too deep on the vulva. Such habits can be difficult 
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to break. Hence, even experienced laser surgeons 


should ideally receive preceptorship in this procedure. 
If this is not possible, they should at least arrange to 
see a film that explicitly details the operative technique. 


I wish to thank Lawrence Elston, Michael Menlo, and 
Robert Lane for the photography and Sue Pasqual for’ 
the medical artwork. 
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~The fetal biophysical profile (nonstress test, fetal 
movements, fetal breathing movements, fetal tone, am- 
` niotic fluid volume, placental grading) has been shown 
“to be more accurate in the identification of the hypoxic 
~ fetus than any other single test during the antepartum 
"period. Its predictive value in antepartum fetal sur- 
x veillance has been very well documented.'* However, 
no data are available to support the use of the fetal 
.. biophysical profile in patients with premature rupture 
“of the membranes. 

The purpose of this prospective study was to deter- 
mine the value of the fetal biophysical profile in eval- 
uating patients who presented with premature rupture 
ofthe membranes and were not in labor. In this study, 
six fetal biophysical variables (nonstress test, fetal move- 
“ments, fetal breathing movements, fetal tone, amniotic 
<=; fuid volume, placental grading) were measured by a 

-> method previously described,’ to determine the rela- 
tionships between single variables or combinations of 
_ variables and the outcome of pregnancy. Measures of 
"pregnancy outcome included the presence of amnio- 
nitis and/or neonatal sepsis. 


__. Material and methods 


A total of 73 patients entered the study. The majority 
-of these patients (94.5%) were transferred to the Uni- 
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‘ The fetal biophysical profile in patients with premature rupture 
_ of the membranes—An early predictor of fetal infection 


= Anthony M. Vintzileos, M.D., Winston A. Campbell, M.D., David J. Nochimson, M.D., 
Mary E. Connolly, M.D., Michael M. Fuenfer, M.D., and George J. Hoehn, M.D. 


A modified fetal biophysical profile (nonstress test, fetal movements, fetal breathing movements, fetal tone, 
‘amniotic fluid volume, and placental grading) was serially assessed in 73 patients who presented with 
‘premature rupture of the membranes and were not in labor. The ‘ast study before delivery was compared 
with the outcome of pregnancy. The relationships between indivicual variables and combinations of 
variables (biophysical scoring) and the outcome of pregnancy—as reflected by the development of 
chorioamnionitis and/or neonatal sepsis—were determined. These data suggest that the fetal biophysical 
- profile-is a useful tool for evaluating patients with rupture of the membranes. Rupture of the membranes by 
itself does not alter the biophysical scoring of the healthy fetus:however, a low biophysical score (<7) was 
"sa good predictor of impending fetal infection in patients with premature rupture of the membranes. (Am J 


Key words: Fetal biophysical profile, premature rupture af membranes, fetal infection 


versity of Connecticut Health Center because of pre- 
term rupture of the membranes. Only singleton preg- 
nancies with gestational ages 225 weeks, preraature 
rupture of the membranes, and no labor were included. 
Patients with signs of labor, chorioamnionitis, bleeding, 
or fetal distress were excluded. The prior use of to- 
colysis and the presence of other complicating factors 
(for instance, pregnancy-induced hypertension, dia- 
betes, intrauterine growth retardation) were also con- 
sidered as contraindications for entering the study. 

In all study patients, rupture of the membranes was 
documented by sterile speculum examination with 
pooled fluid, ferning, and alkaline pH determination 
(Nitrazine paper). Bimanual examination had been 
performed on several patients prior to transfer, but 
none was done after admission to our institution. Rou- 
tine vital signs were obtained on admission. Electronic 
fetal heart rate monitoring was used to detect signs of 
fetal distress, as well as to document any uterine activity. 
if there was no evidence of labor, fetal distress, or in- 
fection, the fetal biophysical profile was determined 
with a technique previously described.’ The ultrasound 
evaluation was done by means of a linear array real- 
time ultrasound method (Picker LS-2000) equipped 
with a 3.5 MHz transducer, Real-time scanning con- 
sisted of a maximum 30-minute observation period 
during which fetal movements and fetal breathing 
movements were counted and fetal tone, amniotic fluid 
volume, and placental grading were estimated. Each 
biophysical variable (modified from the biophysical 
scoring of Manning et al.*) was scored as 2, 1, or 0 
according to the criteria cited.in our previous study.' 
The maximal score was 12 and the minimal 0. The 
patients were advised that the results of the biophysical 
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Table I. Predictive value of the biophysical scoring for development of infection in groups 1, 2, and 3 












Biophysical 


Group score 

Group 1 (53 patients) 28 
<7 

Group 2 (15 patients) 28 
=7 

Group 3 (5 patients) 28 
<7 


scoring would not influence further management, since 
there are no data to support its usefulness in patients 
with premature rupture of the membranes. 

The patients were observed in the hospital and were 
managed conservatively with bed rest and bathroom 
privileges. Corticosteroid therapy was administered in 
the majority of patients (60 of 73). Gestational ages were 
confirmed by complete ultrasound profiles. Tempera- 
ture was taken four times a day and white blood cell 
counts were performed daily. Bimanual pelvic exami- 
nations were avoided unless the patient was believed to 
be in active labor or a decision had been made to induce 
labor because of amnionitis. The biophysical profile 
determinations were repeated every 24 to 48 hours if 
patients remained undelivered. A low biophysical score 
(7) was not an indication for delivery. Indications for 
delivery included labor, diagnosed amnionitis, persis- 
tent spontaneous variable decelerations (moderate to 
severe) on electronic fetal heart rate monitoring, or 
gestational age >37 weeks after a 24-hour period of 
observation if the cervix was favorable. The clinical 
diagnosis of amnionitis was made in the presence of 
two or more. of the following criteria: Maternal fever 
>37.8°.C, maternal tachycardia (120 bpm or more), 
leukocytosis (white blood cell count 220,000/mm* in 
the absence of prior corticosteroid administration), fe- 
tal tachycardia (>160 bpm), uterine tenderness, and 
foul-smelling amniotic fluid. Antibiotics were admin- 
istered to the mother only after clamping of the cord. 
One patient who was given antibiotics before cord 
clamping was excluded from the study. 

On admission to the neonatal intensive care unit, all 
infants had cultures performed (blood, urine, cerebro- 
spinal fluid, tracheal, nasogastric, external ear). All neo- 
nates at <34 weeks’ gestation received prophylactic an- 
tibiotics (ampicillin and kanamycin), which were dis- 
continued when cultures demonstrated no growth. 
Neonatal sepsis was diagnosed only in the presence of 
positive cultures of blood, urine, or cerebrospinal fluid. 
Possible neonatal sepsis was diagnosed in the absence 
of positive cultures when two or more of the fol- 
lowing criteria were present: White blood cell count 
<5000/mm', polymorphonuclear leukocyte count 
<1800/mm', 1:T ratio (ratio of bands to total neutro- 
phil count) >0.2, or positive gastric aspirate for poly- 





Infection 





1/37 2.7 

15/16 93.7 <0.001 
2/15 13,3 <0.01 
3/3 100 ~ 
1/2 50 ~ 





morphonuclear leukocytes showing >5 per high-power. 
field. When neonatal sepsis or possible neonatal sepsis 
was diagnosed, the antibiotics were continued for ap- 
proximately 7 to 10 days. 

Data collected after delivery included Apgar scores, 
birth weight, cord blood pH (umbilical artery and um- 
bilical vein), route of delivery, placental cultures, and 
neonatal septic workup. For the purpose of this report, 
infection outcome was defined as the presence of clin- 
ical amnionitis, possible neonatal sepsis, or neonatal 
sepsis. The last study before delivery was compared 
with the outcome of pregnancy, as reflected by the de- 
velopment of infection (amnionitis, possible neonatal 
sepsis, neonatal sepsis). The association of each bio- 
physical variable as well as combinations of variables 
(biophysical scoring) and the outcome was determined. . 


Results 


There were 148 examinations in these 73 patients os 


(2.02 examinations per patient). The earliest gestational 
age tested was 25 weeks, the latest was 41 weeks, and 
the mean was 31.9 weeks. Nine examinations were the. 
most done on one patient. The average time of the 
ultrasound fetal biophysical assessment was 15 minutes. 
Of the 73 pregnancies, 69 (94.5%) were preterm 
(<37 completed weeks) and four (5.4%) were term 


(237 weeks) at delivery. In only two patients was labor » a 


induced for the presence of a favorable cervix after 37: 


weeks’ gestation and failure to go into spontaneous la- oe 


bor after a 24-hour period of observation. The mean 
prolongation of pregnancy was 6.7 days and the infec- 
tion rate (amnionitis, possible neonatal sepsis, neonatal. 
sepsis) was 30.1% (22 of 73 patients). 

Of the 73 patients, 53 (72.6%) were delivered within 
24 hours of the final examination (group 1), 15 (20.5%) 
between 24 and 48 hours (group 2), and five (6.8%) 
>48 hours from the last examination (group 3). The». 
predictive value of the biophysical scoring for the de- 
velopment of infection is illustrated in Table I (° anal- 


ysis). As can be seen, group 3 was too small to derive ca 


any meaningful statistical conclusions; however, it ap- 
pears that there was no predictive value of the bio- 
physical score in patients who were delivered >48 
hours after the last examination. In group L, a bio- 
physical score of =8 was associated with an infection 
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Fig. 1. Scatter diagram of the distribution of individual scores of both infected and noninfected 
cases of group 1. Number of patients is showz in parentheses. © = Noninfected. ® = Amnionitis 
and neonatal sepsis. ® = Neonatal sepsis. & = Amnionitis and possible neonatal sepsis. X = Possible 


_ Table II. Mean + 2 SD of the biophysical score, Apgar scores <7, umbilical cord pH, and gestational age 
_ of the infected versus the noninfected cases of group | 
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No. of 
patients 


Biophysical 


score 





Infected (16) 5.2 + 4.0 10/16 62.5 
Noninfected (37) 10.3 + 3.2 8/37 21.6 
p value <0.01 <0.01 


Total number of patients = 53. 


“rate of 2.7%, and a low biophysical score (<7) was as- 
sociated with an infection rate of 93.7% (p < 0.001). 
` In group 2, a biophysical score of 28 was associated 
‘with an infection rate of 13.3%. This was significantly 
lower than the overall infection rate of 30.1% 
(p < 0.01). Subsequently, groups 2 and 3 were elimi- 
` “nated and further statistical analysis was therefore con- 
fined only to group 1. 

Of the 16 infected cases in group 1, delivery was 
performed in three because of persistent spontaneous 
~ variable decelerations, in five because of diagnosed an- 
_tepartum amnionitis, in five because of simultaneous 


< $pontaneous onset of labor alone. Of the 37 nonin- 
fected cases of group 1, delivery was performed in 28 
| patients because they went into labor, in seven because 
_ of persistent spontaneous variable decelerations, and 
in two for the presence of a favorable cervix at a ges- 
_ tational age of >37 weeks and no labor after a 24-hour 
_ period of observation. The distribution of individual 
_ biophysical scores is provided in Fig. 1 (scatter diagram) 
_ for both infected and noninfected cases of group 1. 
_ Table I1 illustrates the mean + 2 SD of the biophysical 
_ score; Apgar scores, umbilical cord pHs, and gesta- 
~ tional ages of the infected versus the noninfected cases 

of group 1 (Wilcoxon signed. rank test). The infected 
group had significantly lower mean biophysical scores 

-and Apgar scores (Land 5 minutes) and earlier ges- 


onset of labor and amnionitis, and in three because of 


Gestational 
age (wk) 





50 7.29 + 0.14 7.34 + 0.12 30.2 + 6.0 
2.7 7.31 + 0.10 7.36 + 0.10 32.7 + 6.1 
<).01 NS NS <0.01 





tational ages (<0.01). There was no significant differ- 
ence in cord pH between the infected and noninfected 
cases. The final study before delivery was compared 
with the outcome of pregnancy as reflected by the de- 
velopment of amnionitis, possible neonatal sepsis, or 
neonatal sepsis (infection). The relationship between 
each biophysical variable and infection outcome is il- 
lustrated in Table III. A stepwise logistic regression 
analysis was used to determine the value of the bio- 
physical score and the value of each biophysical variable 
in order of importance in predicting infection versus 
noninfection outcome. The best predictor of infection 
was found to be the biophysical score (F statistic 96.22). 
Of the individual biophysical variables, the nonstress 
test, fetal breathing movements, fetal movements, and 
fetal tone were found to be important in the above 
sequence (F statistic values 20.97, 20.38, 13.57, 12.18). 
Placental grading was not found to have any significant 
predictive value. The relationship between the com- 
bination of variables (mean biophysical scoring) and the 
different infection outcomes is shown in Table IV. As 
can be seen, the lowest biophysical scores were en- 
countered in patients with positive neonatal cultures 
{neonatal sepsis). The biophysical profile of the infected 
cases is analyzed in Table V. As can be seen, when fetal 
movements were compromised (fetal movement score 
I or 0), the recovery of positive neonatal cultures (neo- 
natal sepsis) was 75% (six of eight). There were a total 
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Toial last 
tests (%) 


Biophysical 
variable 






NST 2 50.9 
NST 1 15.0 
NST 0 33.9 
FBM 2 45.2 
FBM I 5.6 
FBM 0 49.0 
FM 2 81.1 
FM i 7.5 
FM 0 11.3 
FT 2 86.7 
FT 1 9.4 
FTO 3.7 
AF 2 50.9 
AF 1 24.5 
AF 0 24.5 
PL2 94.3 
PL 1 1.8 
PLO 3.7 


Table ITI. Relationship between each biophysical variable and infection outcome (group 1) 
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Infected Noninfected 













Vet 3.7 26/27 96.2 
2/8 25.0 6/8 75.0 
13/18 72.2 5/18 27.7 
0/24 0.0 24/24 100.0 
0/3 0.0 3/3 100.0 
16/26 61.5 10/26 38.4 
8/48 18.6 35/43 81.3 
2/4 50,0 2/4 50.0 
6/5 100.0 0/6 0.0 
9/46 19.5 37/46 80.4 
5/5 100.0 0/5 0.0 
2/2 100.0 0/2 0.0 
3/27 11.1 24/27 88.8 
4/13 30.7 9/13 69.2 
9/13 69.2 4/13 30.7 
14/59 28.0 36/50 72.0 
171 100.0 0/1 0:0 
1/2 50.0 1/2 50.0 





NST = Nonstress test; FBM = fetal breathing movements; FM = fetal movements; FT = fetal tone; AF = amniotic fluid; 


PL = placental grading. 
*Total number of patients = 53. 
+Total number = 16. 
tPercent of infected cases = 30.1. 
§Total number = 37. 
Percent of noninfected cases = 69.8. 


of seven instances of positive neonatal cultures. Of 
these, four were recovered from the blood (two group 
B Streptococcus, one Bacillus sp., and one Escherichia coli), 
two from the urine (one positive for group B Strepto- 


coccus and one positive for Peptostreptecoccus), and one ` 


from cerebrospinal fluid (group B Streptococcus). 

There were only two neonatal deaths in the popu- 
lation tested. Both infants were delivered at 26 weeks’ 
gestation because of amnionitis and severe variable de- 
celerations. The last biophysical scores before delivery 
were 2-and 3, respectively (perinatal mortality 27.3/ 
1000). 


Comment 


Premature rupture of the membranes constitutes one 
of the most common complications of pregnancy. In 
the literature, the reported incidence ranges from 5% 
10 40%.°* Although premature rupture of membranes 
before 37 weeks’ gestation is hazardous to the fetus in 
terms of perinatal morbidity and mortality, its occur- 
rence at term (after 37 weeks) also subjects the mother 
and fetus to increased risks.’ 

Many investigators recommend prompt delivery of 
the fetus when premature rupture of the membranes 
occurs at term, because of the increased incidence of 
amnionitis with prolonged rupture of the membranes.“ 
However, this action will usually resultin an increased 
incidence of primary cesarean sections. for failed in- 
duction of labor and cephalopelvic disproportion.’ 





Table IV. Relationship between mean 
biephysical score and different infection 
outcomes (group 1) 














Mean 
No. of | biophysical 
Diagnosis patients score 





Aganionitis 2 8.0 
Possible neonatal sepsis 3 6.3 
Agnnionitis—possible neonatal sepsis 4 5.5 
Neonatal sepsis 3 4.3 
Ammnionitis—neonatal sepsis 4 3.5 


As the biophysical score decreased, the severity of the in- : 
fection increased (Spearman rank correlation ~ (0,75, 
p = 0.001). 


When premature rupture of the membranes occurs. 


in a preterm gestation (<37 weeks), the management a 
is even more controversial. In preterm gestations, im- 9 | 


mediate delivery of the fetus carries a significant risk 


of hyaline membrane disease, which still remains amas: 


jer contributor to neonatal morbidity and mortality; 
therefore conservative management has been advo- 


cated by previous investigators.’ However, the conser- 
vative approach carries an increased risk of fetal/neo- © 
natal infection and cord prolapse. Other management’ < 
protocols involve the use of amniocentesis** in patients” a 
with preterm rupture of the membranes to detect not... 
only the fetus with a mature lung profile but also the 
fetus most likely to develop sepsis. The problems as- 





























Table V. Analysis of biophysical profile of 16 infected 
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0 2 2 0 
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1 2 0 2 
0 0 0 0 
0 0 2 0 
0 1 1 0 
0 0 2 
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cases (group 1) 








Total 
score 







Diagnosis 





Amnionitis 

Amnionitis 

Possible neonatal sepsis 

Possible neonatal sepsis 

Possible neonatal sepsis 
Amnionitis—possible neonatal sepsis 
Amnionitis—possible neonatal sepsis 
Amnionitis—possible neonatal sepsis 
Amnionitis—possible neonatal sepsis 
Neonatal sepsis 

Neonatal sepsis 

Neonatal sepsis 
Amnionitis—neonatal sepsis 
Amnionitis—neonatal sepsis 
Amnionitis—neonatal sepsis 
Amnionitis—neonatal sepsis 
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“PL = placental grading. 


sociated with this approach have been the inability to 
obtain fluid in almost half of these patients,® the inva- 
iveness of the procedure, and the lack of strong cor- 
elation between the presence of bacteria in the am- 
-niotic fluid and fetal sepsis.*° The presence of bacteria 
n the amniotic fluid (Gram stain and culture) obtained 
‘by transabdominal amniocentesis has been strongly cor- 
elated with the development of amnionitis and/or 
ostpartum endometritis but not with fetal/neonatal 
sepsis as determined by the presence of positive neona- 
tal cultures (blood, cerebrospinal fluid, urine). The in- 
_ cidence of fetal/neonatal sepsis with positive amniocen- 
_tesis was only 14.2% (one of seven) in the study of 
Cotton et al.° and 22.2% (two of nine) in that of Garite 
et al. In summary, a uniform approach to the man- 
agement of patients with premature rupture of the 
membranes has not yet been elucidated. 
Until recently, the antepartum fetal evaluation of pa- 
tients with premature rupture of the membranes has 
been solely confined to nonstress testing. The contrac- 
ion stress test is contraindicated and has no place 
in the antepartum fetal evaluation of these patients 
scause of the theoretical risk of initiating labor. 
The value of the fetal biophysical profile has been 
ocumented® in high-risk patients with intact mem- 
branes; however, its value in the antepartum fetal eval- 
‘uation of patients with premature rupture of the mem- 
branes has not been previously determined. The rel- 
atively high neonatal sepsis rate in our study population 
1s probably the result of the expectant management of 
premature rupture of the membranes in a selected 
group of high-risk patients referred to a tertiary care 
enter... The inclusion of the possible neonatal sepsis 
group in the present study is in accordance with 
the current pediatric and obstetric literature.” This 








“NSE. Nonstress test; FBM = fetal breathing movements; FM = fetal movements; FT = fetal tone; AF = amniotic fluid; 


group is usually defined as the group with strong clin- 
ical and laboratory evidence of bacterial infection but 
with negative cultures (blood, cerebrospinal fluid). The 
negative cultures in this group of infants may be related 
to inadequate culturing techniques or the inherent dif- 
ficulty encountered by most laboratories in isolating. 
anaerobic bacteria. Nevertheless, these infants are usu- 
ally treated after birth with intensive antibiotic therapy 
as are infants with positive cultures. The inclusion of 
the “possible neonatal sepsis” group in our study there- 
fore allows comparison with other studies because it 
was clearly defined according to published data. 
According to our data, the rupture of membranes 

by itself does not alter the biophysical activities of the 
healthy fetus. However, a low biophysical score (<7) 
was a good predictor of impending fetal infection in 
patients with premature rupture of the membranes. In 
cases of impending fetal infection, the fetal biophysical 
activities are altered in a manner very similar to alter- 
ation of activities in the hypoxia of uteroplacental in- 
sufficiency. The first manifestations of impending fetal 
infection were nonreactive nonstress testing and ab- 
sence of fetal breathing. Loss of fetal motion and poor 
fetal tone were late signs of fetal infection, since the 
majority of these infants had positive cultures in the 
immediate neonatal period (Table V). The presence of 
fetal breathing (Table IHI) had the highest specificity 
in predicting absence of fetal infection. There were no 
cases of fetal infection when breathing was present 
within 24 hours prior to delivery. It has been reported 
that the incidence of fetal breathing movements is de- 
creased prior to the onset of labor, but these observa- 
tions were made in chronic fetal lamb preparations." 
It is not yet clear whether fetal breathing movements 
are diminished prior to labor in humans. The data of 
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Fig. 2. Proposed protocol for management of premature rupture of the membranes. “Premature 
rupture of the membranes. BS = Biophysical score. NST-0 = Nonreactive nonstress test. FBM- 
= Fetal breathing absent. SOL = Spontaneous onset of labor. 


Patrick and Challis,“ however, which are based on hu- 
man fetal breathing movements, suggest that, prior to 
normal spontaneous labor in humans, fetal breathing 
movements may be decreased but that when labor fol- 
lows spontaneous rupture of the membranes—as in our 
study population—fetal breathing movements do not 
decrease until accelerated labor occurs, In fact, these 


investigators reported an increase in fetal breathing 


movements in two fetuses which were observed during 
early labor. In our study group (group 1) there was a 
lower incidence of spontaneous onset of labor in the 
infected group (eight of 16, or 50%) versus the non- 
infected group (28 of 37, or 75.6%). Therefore the 


_absence of fetal breathing in the infected group cannot 


be attributed to impending spontaneous onset of labor 
but rather to fetal infection. The relationship between 


gestational age and fetal biophysical profile scoring has - 


been investigated in our institution by a recent retro- 
spective study of 1151 biophysical profiles and scores 
of pregnancies with good outcome. In that study [Vintz- 
ileos AM, Feinstein $J, Lodeiro JG, Campbell WA, 
Weinbaum PJ, Nochimson DJ. The biophysical profile 
of the healthy fetus from 25 to 44 weeks of gestation 
and the effect of premature rupture of the membranes 
(submitted for publication)] the incidence of fetal bio- 
physical scoring of 28, as well as mean biophysical 
scoring, was found to remain unchanged from 25 to 
44 weeks’ gestation regardless of the status of the 
membranes. Therefore the low scores of the infected 
cases in the present study cannot be attributed to lower 
mean gestational age (Table I) but rather to fetal in- 
fection. A tendency for an increased incidence of in- 
fection with diminishing amniotic fluid volume was also 
observed (Table III). It could be speculated that pa- 
tients with decreased amniotic fluid volume are de- 


. prived of the bacteriostatic effect of a normal amniotic 


fluid volume. The loss of fetal movement (fetal move- 


: ment score 0) and fetal tone (fetal tone scare 0) was the 





best predictor of fetal infection, but as it has been al- 
ready stated, this is a late sign of infection. The decrease 
in fetal biophysical activities prior to the development 
of clinical infection makes sense, especially in cases of 
an ascending infection where the fetus seems to be the 
first target. 

Fetal infection that may lead to acidosis and perinatal 
hypoxic-ischemic encephalopathy has already been de-. 
scribed. The mechanism by which fetal infection di- 
minishes fetal biophysical activities without acidosis, as: 
determined by cord blood pH measurements, is un 
known, Our speculation is that early fetal infection may. 
increase fetal oxygen demands and cause local tissue 
hypoxia and, thereby, malfunction of the central ner- 
vous system centers that control the reflex biophysical: 
activities.’ Only late stages of fetal infection are mani- ©- 
fested by blood acidosis and possible neurological dam- ¿i 
age due to hypoxic-ischemic encephalopathy." 

When premature rupture of the membranes occurs 
at term, the fetal biophysical profile should be used:to 
select those patients who are candidates for fetal in- 
fection and therefore in need of prompt delivery. In 
preterm rupture of the membranes, the use of the fetal a 
biophysical profile could replace amniocentesis. in se- 
lecting those patients who are less likely to develop fetal 
infection and may be benefited by expectant manage- 
ment. For the majority of these patients, labor may be 
arrested for at least 48 hours, the minimum period: 
required to enhance fetal lung maturity with cortico- 
steroids. Fig, 2 illustrates a proposed protocol which 
we currently use in an ongoing prospective study to 
test its efficacy in improving pregnancy outcome in pa- ` o 
tients with premature rupture of the membranes. A 
persistently low biophysical score (<7) with a nonreac- 
tive nonstress test and absence of fetal breathing move- 
ments is highly predictive of fetal infection in patients 
with premature rupture of the membranes and has. 
been used by us as an indication for immediate delivery. 
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< In summary, the fetal biophysical profile is a simple, 


with premature rupture of the membranes. 
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No significant impact 
on lipid levels shown in 
6- and 18-month studies 


Two separate 6-month studies demonstrate 
minimal impact on lipid levels; no statistically 
significant changes were observed in HDL, 
LDL, total cholesterol or triglycerides.'* This 
is further supported by a separate 18-month 
prospective study in which 85 non-smoking 
women under the age of 35 were equally 
divided among 4 oral contraceptive formula- 
tions. With Triphasil, no statistically significant 
changes in total or HDL cholesterol occurred.” 
In this study, slight increases in triglycerides, 
which peaked at cycle 9, declined in subse- 
quent cycles. 
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Figure 1: Monthly HDL cholesterol. triglycerides and total 
cholesterol levels for Triphasil over an 18-month period 
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No significant impact 
on blood pressure means 
shown in 24-month study 


In clinical trials over 2 years, Triphasil had no 
significant impact on blood pressure means. 
As shown in Figure 2, a high degree of stability 
was maintained with Triphasil compared to 
baseline.’ 
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Figure 2: Blood pressure mean levels during treatment and 
baseline — systolic and diastolic. 





No significant impact on 
“carbohydrate metabolism 
in 18-month study 


Results at 6, 12, and 18 months demonstrate 
Triphasil has little influence on carbohydrate 
metabolism. Glucose tolerance and insulin lev- 
els generally remain within normal clinical 
limits. Figure 3 shows glucose tolerance test 
results from a study of.85 non-smoking 
women under the age of 35 who were equally 
divided among 4 oral contraceptive formu- 
lations. Blood samples were taken before 
Triphasil and at treatment cycles 6, 12, and 18. 
Findings at 18 months were not plotted 
„because they were comparable to 12-month 


And a low level of minor 
side effects—including 
breakthrough bleeding“ 


The more natural phasing of both estrogen 
and progestogen in Triphasil provides oral 
contraception that is characterized by a low 
incidence of breakthrough bleeding and 
minimal complaints of other minor side 
effects. This is demonstrated in extensive 
multicenter clinical trials spanning more than 
three years.’ 
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Figure 3: Oral glucose tolerance test results: Pretreatment and 
during treatment cycles 6 and 12. 


Figure 4; Incidence of breakthrough bleeding in 3.546 women 
during 24 months of Triphasil therapy. 
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Noneed for “Back-Up” 
contraception 
during the first cycle 
when used as directed 





tarts from dose 1, Her day 


Unique Dosage Regimen: Starts on 
Her Day 1 


Triphasil’ gives oral contraception a simple new 
start—dose 1 begins on her day 1. For the first cycle 
she'll take the first tablet on her first day of bleeding— 
eliminating the confusion of counting days or waiting 
for Sunday. It’s easy for her to remember... 

and for you to explain. 


No Need for “Back-Up” Contraception 
During the First Cycle 
When Used as Directed 


Unlike oral contraceptives which utilize a Sunday-start regimen, 
with Triphasil no additional protection was used during 
clinical studies in 3,546 women, and no pregnancies occurred 
during the first cycle. In worldwide post-marketing experience, 
there has been only one first cycle pregnancy reported in the literature.‘ 
For dosage and administration, please refer to brief summary. 


Day 1 Start— 
In Tune with Her Timing 


Day 1 start means she starts on-a day established by HER OWN 
biology, not by a calendar or package. 


Elegant Compact—Discreet, 
Functional and Reusable 


To keep it simple, Triphasil has a new package—a discreet, easy-to-follow 
reusable compact she'll feel comfortable with from day 1. 


Levonor gaat 
and ethinyl 
oes Wall 
tablets— 
Triphasic 
regimen 


zi-and2e-ay regimes f tuned to her timing ai 


eferences: 1. Vermeulen A, Thiery M: Metabolic effects of the triphasic oral contraceptiveTrigynon® [Triphasil®]. Contraception 26:505-513, 1982. 2. Data on file, 
yeth Laboratories. 3. Briggs MH in Brosens 1, ed: New Considerations in Oral Contraception. Proceedings of an international 
N QS aven Be m (198 oQ - Qg? 4 abam H- Letter to Editor Br Meg 84:4 QR 











IN BRIEF: 

TRIPHASIL®—6 brown tablets containing 0.050 mg levonorgestrel with 0.030 mg ethinyl estradiol-5 white tablets 
containing 0.075 mg levonorgestrel with 0.040 mg ethinyl estradiol; 10 light-yellow tablets containing 0 125 mg 
levonorgestrel with 0.030 mg ethinyl estradiol (7 light-green tablets containing inert ingredients aresncluded in the 
28-day regimen) —Triphasic regimen 

Indications and Usage—TRIPHASIL" is indicated for the prevention of pregnancy in women who elect to use oral 
contraceptives ocs as a method of contraception 

Contraindications—0C's should not be used in women with any of the following conditions: 1. Thrambanhlebitis 
or thromboembolic disorders. 2. A past history of deep-vein thrombophlebitis or thromboembolic c:soraers 

3. Cerebral-vascular or coronary-artery disease. 4. Known or suspected carcinoma of the breast. 5 <nawn or sus- 
pected estrogen-dependent neoplasia. 6. Undiagnosed abnormal genital bleeding. 7. Known or suspected pregnancy 
(see Warning No S 8. Benign or malignant liver tumor which developed during use of OC's or other estrogen- 
containing products 

Warnings 










Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. 
This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked 
n women over 35 years of age. Women who use oral contraceptives should be strongly advised not 

lo smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions, including 
thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertensien 
es prescribing oral contraceptives should be familiar with ti 
these risks 







following information relating to 







1. Thromboembolic Disorders and Other Vascular Problems—An increased risk of thromboembolic and tarombotic 
disease associated with use of OC's is well established. Three principal studies in Great Britain end £in the U.S. 

have demonstrated increased risk of fatal and nonfatal venous thromboembolism and stroke. both hemorrhagic and 
thrombotic, These studies estimate that users of OC's are 4 to 11 times more likely than nonusers tomeveiop these 
diseases without evident cause 

CEREBROVASCULAR DISORDERS—In a collaborative American study of cerebrovascular disorders in wamen with 
and without predisposing causes, it was estimated that the risk of hemorrhagic stroke was 2.0 times-greater in users 
than nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater in users than in nonusers 

MYOCARDIAL INFARCTION (MI)—An increased risk of MI associated with the use of OC's has been reported, 
confirming a previously suspected association. These studies, conducted in the UK, found, as expected, that the 
greater the number of underlying risk factors for coronary-artery disease (cigarette smoking. hypertensien, hyper- 
Cholesterolemia, obesity, diabetes, history of pre-eclamptic toxemia) the higher the risk of deve oping MI regardless 
of whether the patient was an OC user or not. OC's, however, were found to be a clear additiona’ riskctacter. In terms 
of relative risk, it has been estimated that OC users who do not smoke (smoking is considered a major predisposing 
condition to MI) are about twice as likely to have a fatal MI as nonusers who do not smoke. OC users-whc-are also 
smokers have about a 5-fold increased risk of fatal MI compared to users who do not smoke, but about a 10ito’ 
fold increased risk compared to nonusers who do not smoke. Furthermore, amount of smoking is also amı t 
factor. In determining importance of these relative risks, however, baseline rates for various age groups must De 
given serious consideration. Importance of other predisposing conditions mentioned above in determining rela 
and absolute risks has not as yet been quantified: quite likely the same synergistic action exists, but perhaps to; 
lesser extent 

RISK OF DOSE—In an analysis of data derived from several national adverse-reaction reporting systems, British 
investigators concluded that risk of thromboembolism, including coronary thrombosis, is directly retated'to dose ` 
of estrogen in OC's. Preparations containing 100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis did suggest, however. that quantity o' estroge 
may not be the sole factor involved, This finding has been confirmed in the U.S 

ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A large prospective study carried out in the 
UK estimated the mortality rate per 100,000 women per year from diseases of the Circulatory system tor users and 
nonusers of OC's according to age, smoking habits, and duration of use. Overall excess death rate armuaily trom 
circulatory diseases for OC users was estimated to be 20 per 100,000 (ages 15-34—5/100,000; ages 35-44—33/ 
100,000; ages 45-49—140/100,000), risk being concentrated in older women, in those with long duration of use 
and in cigarette smokers. It was not possible, however, to examine interrelationships of age, smoking, and duration 
of use, nor to compare effects of continuous vs roa ough the study showed a 10-fctd inerease 













in death due to circulatory diseases in users for 5 or more these deaths occurred in womens85 or older. 
Until larger numbers of women under 35 with continuous’ 5 or more years are available, it is nat pessible to 
assess magnitude of relative risk for this younger group. | 
lyzed to estimate risk of death associated with vario lhods of contraception. Estimates of risk oftteatm for each 
method include combined risk of contraceptive.met (e.g., thromboembolic and thrombotie, cisease in the case.ofy 
OC's) plus risk attributable to pregnancy or abortion in event of method failure. This latter risk Veries with effe 2 
ness of method. The study concluded thatymortality associated with all methods of birth control is low anc, 
that associated with childbirth, with theexception of OC's in women over 40 who smoke. Lowest mortali 
associated with condom or diaphragm backed up by early abortion Si thromboembolic ang thr iC disease 









abie data from a variety of sources have been ana- 





associated with OC's increases with age after about 30 and. for MI, is jer increased by hypertensian, hypercho- 


lesterolemia, obesity, diabetes or history of pre-eclamptic toxemia, and especially cigarette smoking. Physician and 





patient should be alert to earliest manifestations of thromboembolic and thrombotic disorders (e Q. thrombophlebi- 
tis, pulmonary embolism «cerebrovascular insufficiency, coronary occlusion, retinal thrombosis. an@nesenteric 
thrombosis). Should any of these occur or be suspected, the drug should be discontinued imm , A4-to 6- 


fold increased risk of urgery thromboembolic complications has been reported in OC users. If feasibie, OC's 

should be discon at least 4 weeks before surgery of a type associated with increased risk @f thrambeembolism 

or prolonged immobilization n 

PERSISTENCE OF RISK OF VASCULAR DISORDERS—Findings from one study imBritain involving cerebro- 

vascular disease and another in the U.S. concerning MI suggest an increased risk of these conditions in users of 
C's persists after discontinuation of the OC's. In the British study, risk of cel V 

He ofl former OC users for at least 6 after discontinuation. In the U 
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y recurrent abnormal vaginal bleeding. apprapriate 
y. Women with a strong family history of besastcancer or 
imograms should be monitored with particular eare if they 


diagnostic measures should be 
with breast nodules, fibrocystic 
elect to use OC's 

nd to be associated with use of OC's One study 

ed with higher risk than lower potency OC s. Although 
through intra-abdominal hemorrhage. Tis has been 
s relate risk with duration of use of OC's. the “isk 


5. Use in or Immediately Fracediig Pregnancy, Birth Detects in Offspring, and Malignancy in Female Offspring— 
estrogenic and progestational agents—during early pregnancy may senously 
damage the offspring. It has been shown that females exposed in utero to diethylstilbestrol, a nonsteroidal strogen, 
have increased risk of developing in later life a form of vaginal or cervical cancer ordinarily extremely rare. This risk 
has been estimated to be of the order of 1 in 1,000 exposures or less. Although there is no eviderce new that OC's 
further enhance risk of developing this type of malignancy. such patients should be monitored with particular care if 
tey clock to use OC's. Furthermore, 30 to 90% of such exposed women have been found to have epithelia»changes 
of the vagina and cervix. Although these changes are histologically benign it is not known whether this condition is 
a precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the uragenital tract 
Although similar data are not available with use of other estrogens, it cannot be presumed they would rot induce 
similar changes. An increased risk of congenital anomalies, including heart detects and limb defects, has been 
reported with use of sex hormones, including OC's, in pregnancy One case-control study estimated aud. 7-old 
increase in risk of limb-reduction defects in infants exposed in utero to sex hormones (OC's, hormonai withdrawal 


) 3. Patients with history of psychic 
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tests for pregnancy, or attempted treatment for threatened abortion). Some exposures involved only a few days 
Data suggest that risk of limb-reduction defects in exposed fetuses is somewhat less thant in 1,000 live births 
the past, female sex hormones have been used during pregnancy in an attempt to tri eatened or habitual 
abortion. There is considerable evidence that estrogens are ineffective for these na and there is no evidi 
from well-controlled studies that progestogens are effective. There is some ev. tuploidy and possibly ¢ 
pps of polyploidy are increased among abortuses from women who becom ntsõon after ceasing OC's 
Mbryos with these anomalies are virtually always aborted spontaneously re is an Overall increase ir 
spontaneous abortion of bregnancis conceived soon after stopping OC's is ıs recommended that, fi 
any patient who has missed 2 consecutive periods, pregnancy should be rul fe\continuing OC's. If the 
patient has not adhered to the prescribed schedule, the possibility of pregna nsidered at time of | 
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missed period, and further use of OC's should be withheld until pregnancy h: If pregnancy is 

confirmed, the patient should be apprised of the potential risks to the fetus, an continuation of thi 
pregnancy should be discussed. It ıs also recommended that women who discontinue OC's with intent of becomi 
pregnant use an alternate torm of contraception for a period of time before a ng to conceive. Many clinicia! 





recommend 3 months, although no precise information is available on which t e this. The è 
progestogen-estrogen combinations to induce withdrawal bleeding should not 
6. Gallbladder Disease—Studies report increased risk of surgically confirmed gal 
and estrogens. In one study, increased risk appeared after 2 years’ use and doubl 
the other studies, increased risk was apparent between 6 and 12 months’ use 

7. Carbohydrate and Lipid Metabolic Effects—Decrease in glucose tolerance has 
percentage of patients on OC's. For this reason, prediabetic and diabetic patients s 
on OC's. Increases in triglycerides and total phospholipids have been observed in p: 
were performed with Triphasil and no significant alterations in lipid metabolism were 
increase in triglyceride levels in 1 study. Clinical significance of these findings remain: 
8. Elevated Blood Pressure—Increase in blood pressure has been reported in patients 
hypertension may occur within a few months of beginning OC's. In the Tstiyear of use, p 
hypertension is low in users and may be no anar than that of a compa group of nont 
increases, however, with longer exposure, and in the 5th year of use is 2'4 to 3 times the 

Ist year. Age is also strongly correlated with development of hypertension in OC users. Wo 
had hypertension during pregnancy may be more likely to develop elevation of blood pressuri 
sion ti 
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should be borne in mind. In undiagnosed persistent or recut 
diagnostic measures are indicated to rule out pregnancy or 
change to another OC may solve the problem. Changing to 
useful in minimizing menstrual irregularity, should be done or 
thromboembolic disease. Women with past history of oligo 
without regular cycles may have a tendency to remain anovul 
OC's. Women with these preexisting problems should be advis 
methods. Post-use anovulation, possibly prolonged, may als y 
11. Ectopic Pregnancy—Ectopic asw intrauterine pregnancy may oi 
12. Breast-feeding—OC's given in ti 

quality of breast milk. Further: 
mothers on OC's; effects, if an 
has been weaned. 
Precautions—GENERAL—1. AG 
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e ee 
fed in patients with impaired liver function and should be administere 









el 
mal tryptophan metabolism which may result in a relative pyridoxine 





ficiency. Clinical significance is undetermined 
8. Serum folate levels may be depressed by OC's. Since the pregnant woman is predisposed to development ot 
folate deficiency and incidence of folate de pes increases with increasing gestation, it is possible that if a womi 
becomes pregnant ly after stopping OC's, she may have a greater chance of developing folate deficiency and 
complications attrib to this deficiency. 


Id be advised of OC therapy when relevant specimens are submitted 

1 nd liver-function tests and blood components may be affected by estrogen-containing OC’ 
a. Increased sulfa romophthalein retention 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased norepinephrine- 
‘induced platelet aggregability 

©, Increased role anong pools (TBG) leading to increased circulating total-thyroid hormone, as measured b 
protein-bound iodine (PBI), T4 by column. or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflect) 


_ the elevated TBG: free T4 concentration is unaltered 
-= d. Decreased pregnanediol excretion 


e. Reduced response to metyrapone test 

Information for the Patient—See Patient Package Labeling 

Drug Interactions—Reduced efficacy and increased incidence of breakthrough bleeding have been associated with 
concomitant use of rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenyti 
sodium, ampicillin and tetracycline 


Carcinogenesis—See Warnings section for information on carcinogenesis 
Pregnancy—Category X. See Contraindications, Warnings 
Nursing Mothers—See Warnings 


Adverse Reactions—An increased risk of these serious adverse reactions has been associated with use of OC's (si 

< Warnings): thrombophlebitis. pulmonary embolism, coronary thrombosis, cerebral thrombosis, cerebral hemor- 

“thage, hypertension, eats disease, benign hepatomas, congenital anomalies. There is evidence of an asso- 
l 


Giation between the fo lowing conditions and use of OC's although additional confirmatory studies are needed 
mesenteric thrombosis, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis 

The following adverse reactions have been reported in patients on OC's and are believed to be drug-related. Nause. 
and/or vomiting, usually the most common adverse reactions, occur in approximately 10 percent or less of patient 
during the first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. 
Gastrointestinal symptoms (such as abdominal cramps and bloating); breakthrough bleeding, spotting, change in 
menstrual flow; dysmenorrhea, amenorrhea during and after treatment, temporary infertility after discontinuance t 
treatment; edema, chloasma or melasma which may persist; breast changes: tenderness, enlargement, and secre- 
tion, change in weight (increase or decrease); change in cervical erosion and cervical secretion: possible diminutio 
in lactation when given immediately postpartum; cholestatic jaundice; migraine; increase in size of uterine leiomy- 
omata; rash (allergic); mental depression; reduced tolerance to carbohydrates; vaginal candidiasis; change in 
corneal curvature (steepening), intolerance to contact lenses, The following adverse reactions have been reported 
users of OC's, and the association has been neither confirmed nor refuted: premenstrual-like syndrome, cataracts, 
changes in libido, chorea, changes in appetite, cystitis-like syndrome, headache, nervousness, dizziness, hirsu- 
tism, loss of scalp hair, erythema multiforme, erythema nodosum, hemorrhagic eruption, vaginitis, porphyria 
Acute Overdose—Serious ill effects have not been reported following acute ingestion of large doses of OC's by 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females 

Dosage and Administration—For maximum contraceptive effectiveness. Triphasil must be taken exactly as directe 
and at intervals not over 24 hours. (If Tripnasil is first taken later than first day of first menstrual cycle of medicatio 
or postpartum, contraceptive reliance should not be placed on it until after the first 7 consecutive days of use 
Possibility of ovulation and conception prior to initiation of medication should be considered.) 

Anytime patient misses 1 or 2 brown, white or light-yellow tablets, she should also use another contraceptive 
method until she has taken a tablet daily for 7 consecutive days 

For full details on dosage and administration see prescribing information in package insert 
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REPRODUCTIVE 
ENDOCRINOLOGIST 


Marshfield Clinic, a 225 physician multispecialty 
private group practice is seeking a BC/BE Repro- 
ductive Endocrinologist to join its 11 member De- 
partment of OB/Gyn including a Perinatologist. The 
Clinic serves as a major regional referral center and 
provides a comprehensive spectrum of existing 
supporting specialties and services. Adjacent 524 
bed acute care teaching hospital includes a Level 
111 Perinatal Center and a 24 bed Neonatal Unit. 
Teaching and research opportunities also exist. 


Please send CV and names of several references to: 


Michael L. Stevens, M.D. 
Chairman, Department of OB/Gyn 
Marshfield Clinic 
Marshfield, WI 54449 
or call collect at (715) 387-5161 








PERINATOLOGIST 


Board certified/eligible Perinatologist for 
233-bed teaching hospital serving a very 
high-risk population. Residency training in 
OB/GYN. Close collegial support from 
Stanford Perinatology Section. Extensive 
maternal-child health expansion program 
under way. Compensation very compet- 
itive. Submit C.V. and references to: 
J.D. Kortzeborn, M.D., FAAP, 
Medical Director 
San Joaquin General Hospital 
P 0. Box 1020 
Stockton, CA 95201 
(209) 982-1800, Ext. 3052 


Affirmative Action/Equal Opportunity Employer. 











Obstetrics & 
Gynecology 


You are a gifted physician, board certified or eligible. 
You are ready to establish a practice, or you're dissatisfied 
with the limitations of your current practice. You are 
searching for an outstanding career opportunity that 
combines the chance to practice superior, compassionate 
women’s healthcare with the ability to use the latest 
equipment in a state-of-the-art facility. 

The affiliation with our innovative, rapidly-expanding 
group affords you these opportunities and more: a facility 
equipped to perform laser surgery, laparoscopy, 
hysteroscopy, colposcopy, fetal monitoring. Excellent 
benefits including paid professional liability insurance, 
bonuses, educational programs, travel and expenses, 
health insurance, vacation and sick time. Opportunities 
for research and university affiliation. A variety of loca- 
tions for practice. 

The WOMEN’S MEDICAL CENTER OF AMERICA 
offers these opportunities to the exceptional physician. 


For consideration, reply to: 


Womens Medical Center 


of America 
3451 66th Street North, St. Petersburg, Florida 33710 








DIRECTOR 
DEPARTMENT OF 
OBSTETRICS/GYNECOLOGY 
AND PROGRAM DIRECTOR 


Position as Department Program Director for Berkshire 
Medical Center, a 365-bed, major teaching affiliate of 
the University of Massachusetts Medical School. The 
department is integrally involved in both the Obstetrics 
and Gynecology and Family Practice Residency Pro- 
rams of the University and in medical student education. 
ganization of a level II perinatal unit is a major priority. 
Sub-specialization in Perinatology or Gynecologic 
Oncology is preferred. The candidate should demon- 
strate excellence in core clerkship and student programs 


teaching as well as patient care. He/she should be an 
academic leader and administrator with qualifications 
for appointment at the University of Massachusetts 
Medical School. 


Situated in the scenic Berkshires of Western Massa- 
chusetts, the Medical Center offers the opportunity to 
pursue a professionally challenging career in a unique 
setting of natural beauty, with outstanding cultural and 
sports facilities. 


Send curriculum vitae or further questions to: 


Maryanne Hughes 
Vice President 


BERKSHIRE MEDICAL CENTER 
Human Resources Department 
725 North Street 
Pittsfield, MA 01201 
(413) 499-4161 ext. 2783 


Equal Opportunity Employer M/F 





NEW! 


MEDICAL DISORDERS IN 
OBSTETRIC PRACTICE 


Edited by Michael de Swiet, M.D., 
F.R.C.P.; with 9 contributors. 

The fact that two lives are at risk, 
and the varying physiology during the 
course of pregnancy and post partum 
make the bravest of us need a source 
of help and instruction. The book 
edited by Michae! de Swiet fulfills this 
role admirably . . . the book as a 
whole is excellent and highly recom- 
mended. It is a book to buy.” (The 
Lancet} 

See the book that spans the field 
From breathlessness in pregancy to 
management of drug dependent 
pregnant women, it covers the entire 
gamut of medical disorders in your 
OB patients. You'll find the latest 
details on such problems as auto- 
immune hemolytic anemia and SLE, 
amniotic fluid embolism, treatment of 
acute or chronic thromboembolism, 
treatment of heart failure and dys- 
rhythmias during pregnancy, pre- 
eclampsia and its complications, 
acute renal failure and septic shock, 
systemic lupus erythematosus, 
obstetric management of diabetes, 
endemic goiter, acute adrenal failure, 
metabolic bone disease, myasthenia 
gravis, and much more! 

“The physiology of the pregnant 
woman is so altered, and the con- 
straint of the welfare of the fetus is so 
important, that. . . the two widely 
different fields of obstetrics and 
medicine are needed . . t hope 
that the obstetrician who- may not 
always have optimal support, will find 
practical answers to his medical 
problems here.” (Michael de Swiet, 
from the Preface) 

1984. 534 pages, 53 illustrations. 
(B-1263-2) Mosby distributes this 
Blackwell Scientific Publication. 
$58.95. 


Save time, call FREE: 
1-800-345-8500, ext. 15. 

Our hotline is open 24 hours a day, 
7 days a week. 
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_ CLINICAL GENETICIST 


: TEA The Baystate Medical Center is seeking a Clinical 
< Geneticist for its regional program serving a popu- 


- lation of 850,000 in Western Massachusetts. Re- 
~ sources include the regional program in Ultrasound 


and the recent development of the Cytogenetics 


Laboratory. Responsibilities include the regional 
satellite clinics, hospital consultation service (new- 
born as well as adult), membership on the Perinatal 


i : : Team, medical student, resident and outreach edu- 
cational programming and clinical investigation. 


Academic appointment and salary are competitive 


and based on prior experience. 


Reply to: 
Paul von Oeyen, M.D. 
Chief, Maternai-Fetal Medicine 
(413) 787-5323 
or 
Karen Ferroni, M.D. 
Director of Antepartum Testing Unit 
(413) 787-5345 
` Department of Obstetrics and Gynecology 
BAYSTATE MEDICAL CENTER 
759 Chestnut Street 
Springfield, MA 01199, 
An equal opportunity employer M/F/H. 








MULTI-DISCIPLINARY 
MICROSURGICAL 


TRAINING 
RALPH K. DAVIES 
MEDICAL CENTER 


1 or 2 week courses available 
continuously throughout the year. 


Course includes: Individual instruction in 
microsurgery techniques & principles at fun- 
damental and advanced levels, audiovisual 
programs for laboratory & clinical settings 
and daily intensive practice sessions in a fully 
equipped laboratory. The course has been 
approved for 35 hours of Category 1 Credit 
by the Continuing Education Committee. 
























WRITE: 
Laboratory Director 
Microsurgery 
Ralph K. Davies Medical Center 
Castro & Duboce 

San Francisco, CA 94114 








Medical Staff Fellowships in 
Medical Genetics at NIH 


The Interinstitute Medical Genetics Program 
of the National Institutes of Health offers fellow- 
ships providing a comprehensive clinical and 
laboratory experience in medical genetics. 

The fellowships begin July, 1987 and are offered 
for two years. Applications are invited from:indi- 
viduals of the highest caliber with the M.D. or 
M.D.-Ph.D. degree who have completed at least 
two years of postgraduate clinical training and 
who are seriously interested in pursuing careers 
in academic medicine and research. Clinical 
training involves inpatient and outpatient 
services at the NIH 480-bed research and teach- 
ing hospital, which, with collaborating medicai 
facilities, provides a broad exposure to clinical 


genetics, diagnosis and counseling, cytogenetics, 


biochemical and cancer genetics, screening 
techniques, and prenatal diagnosis. Exceptional 





Deadline for applications is November 15, 1984. 


research opportunities exist in the Institutes’ multi- 
ple laboratories. The program staff includes scien- 
tists and physicians of international stature. 

As a medical staff fellow you will receive an 
initial salary of $30,000, with increments of $2,000 
per year up to a maximum of $34,000. Moving, 
travel expenses and Federal health care benefits 
are available. Interested candidates should sub- 
mit their curriculum vitae to or request further 
information from: 


The Fellowship Program 
Building 10, Room 2N-220 
National Institutes of Health 
Public Health Service 
Bethesda, MD 20205 
Telephone: (801) 496-2427 


NIH is an Equal Opportunity Employer 





The survival of very low—birth weight infants by level of : 
hospital of birth: A population study of perinatal systems in 


four states 


Steven Gortmaker, Ph.D., Arthur Sobol, M.A., Colleen Clark, M.P.H., 


Deborah K. Walker, Ed.D., and Arline Geronimus, A.B. 


Boston, Massachusetts 


This study estimates differentials in survival among very low—birth weight infants according to hospital of 
birth, and seeks to determine importance of birth at high-technology centers versus birth at other urban or 
rural hospitals. Data from four states for 1978 and 1979 were used to estimate survival curves for the first 
24 hours of life by type of hospital at birth, birth weight, and race. Significant (p <0.0001) differences in 
survival by type of hospital for both races at birth weights of 1000 to 1500 gm were observed. Smaller 
disparities were seen at birth weights of 750 to 1000 gm. Differentials in survival by hospital setting 
emerged in the first few hours after birth, underscoring the effectiveness of neonatal intensive care units in 
reducing infant mortality and the importance of maternal transport. Differentials persisted throughout the 
neonatal and costneonatal periods, although differences were attenuated. Prenatal assessment and 
provider and institutional cooperation can contribute to lowered mortality for high-risk infants and mothers. 


(AM J OBSTET GYNECOL 1985;152:517-24.) 


Key words: Very low birth weight, neonatal mortality, neonatal intensive care, survival 


curves 


Population-based data in the United Statés deinon- 
strate that birth weight—specific neonatal mortality has 
been decreasing in recent decades, with the most dra- 
matic successes being reported in the survival of very 
low—birth weight infants (<1501 gm). Data from a va- 
riety of regional centers providing neonatal intensive 
care indicate that the neonatal survival of these infants, 
that is, survival to 28 days after birth, has increased 
from 38% in the 1960s to 50% in the early 1970s and 
69% in the late 1970s.' However, the benefits of ad- 
vances in technology are not being provided equitably 
to all very low—birth weight infants. For example, in 
1976 to 1978, in the New York metropolitan area, only 
34% of very low—birth weight infants were born at the 
centers providing such care.” In Iowa, in 1978, only 
22% of very low—birth weight infants were born in that 
state’s one regional center.’ There are many possible 
explanations for this lack of successful development of 
regionalized perinatal systems. These include barriers 


From the Department of Behavioral Sciences, Harvard School of 
Public Health, 

Supported by Grant 05146 from the Robert Wood Johnson Foun- 
dation, Princeton, New Jersey. 

~ The opinions exdressed are those of the authors and should not be 
attributed to tne institutions or individuals mentioned. 

Received for publication July 12, 1984; revised January 30, 1985; 
accepted February 18, 1985. 

Reprint requests: Steven L. Gortmaker, Ph.D., Associate Professor, 
Department of Behavioral Sciences, Harvard School of Public 
Health. 677 Huntington Ave.. Boston, MA 02115. 


at the individual, provider, and institutional levels. In 
addition, there is considerable discussion of the cost- 
benefits of the new technology, particularly for infants 
of 50C to 1000 gm.‘ 

This study addresses three questions relevant to the 
discussion of what constitutes optimal use of neonatal 
intensive care technology for very low—birth weight in- 
fants. First, does survival of these infants vary by the 
technologic sophistication of the hospital of birth, and 
if so, how quickly after birth do these differences 
emerge? Second, do differences persist throughout the 
first year of life, or is mortality only postponed by access 
to advanced technology? Third, is neonatal intensive 
care technology equally beneficial for infants of differ- 
ent races and birth weights? We measured survival by 
single hours following birth to identify the times of 
greatest risk differential and to note the speed with 
which the differentials emerge. Data from four states 
from 2 years were used, affording us the ability to ana- 
lyze various subgroups of infants and to observe state- 
wide systems of care. 


Methods 

Linked birth and death certificate data. Linked birth 
and death certificate data from Louisiana, Ohio, Ten- 
nessee, and Washington, from 1978 and 1979, were 
used in the study. A total population of 46,089 single 
and 7859 plural births, with infants <2501 gm in birth 
weight, were available for analysis; 9021 of these infants 
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_ Table I. Hospital of birth of infants <1500 gm, x race, Wana residence, and state, 1978 and 1979 











Racelresidence and 


- hospital level at birth. 

, White, urban (n) _ 536 
Level III (%) 97 
Other urban (%), 71 
Rural (%) T » wad 

Black, urban (n) i 894 
Level II (%) 1.59 
Other urban (%) 41 
Rural-.(%) Z= 

White, rural (n) : ` 342 
Level III (%) ” ' 14 
Other urban (%) “34 
Rural (%) ; i 62 

_ Black, rural (n) ; i 460 
Level III (%) + BI 
Other urban (%) ` | 98 


Rural (%) Pee ; E 41 


‘weighed <1501 gm. Comparable data salable for 

“~ . analysis across the four states included.date of infant's. 

‘birth and death, time of death, hospital of birth, birth’ 
weight, race, date of mother’s last menstrual period, 


and county of residence. Complete data on all items 


_ except last menstrual period were available for 99% of © 
’ the births in this sample; data on last menstrual period © 
were available for 88% of the records. Some codes were’ 
- not available across states in these linked files; for ex: 
ample, birth weights of <1000 gm were coded as one ` 
category in Ohio and left as a continuous variable in 
other states. None of these omissions seriously affected ‘ 
". the analysis. 


Level of hospital of birth. There’ are no unifcrm 


`. criteria for neonatal intensive care units. The Comi-. 
mittee on Perinatal Health, formed by representatives’ 


of the American College of Obstetricians and Gyne- 


: cologists, the American Medical Association, the Amer- 

‘ican Academy of Pediatrics, and the American Acd- 
emy of Family Physicians in 1976, produced guidelines. - 
: . for the regionalization of maternal and perinatal health 


services that include criteria for level I, II, and Ill 


. hospitals. They write, “These guidelines are for plan- l 
ning only and are not to be taken as standards of care. ` 
- They have not been written as absolutes or regulations - 


to be uniformly applied throughout the country.” The 


a “Standards and Recommendations for Hospital Care . 


of Newborn Infants” of the American Academy of Pe- 


: diatrics includes a similar caveat. Some states and other 


jurisdictions have designated criteria to use in evalu- 


ating maternity services; the Bureau of Maternity Ser- . 
- vices and Family Planning of the New York City Health ` 


Department, for example, evaluated each hospital’s 


‘ perinatal service and assigned a level between 1976 and 
- 1978. However, none of the states in this ‘study has 


‘established legally enforceable standards: 


2059 643 201 
26 40 42 
72 56 47 

2 4 1] 

1081 576 10 
35 67 40 
65 oran 33 60 

l = = 
543 510 644 
13 38 44 
10 16 43 
77 47 13 
116 186 56 
ll 45 6l 
12 10 ` 39 
77 45 = 


For this study we have neither a set of standards for 
the hospitals in each state nor the capability of scoring 
the hospitals by level independently. Instead we have 
had to rely on the consensus in each state on what the 
level III neonatal intensive care units are. All hospitals 
not designated level III are grouped together as level 
VII urtan, within a Standard Metropolitan Statistical 
Area (SMSA), or level I/II rural, outside an SMSA. To 
identify the level III neonatal intensive care units, we 
have relied on information provided to us by the state 
health cepartments, heads of state university perinatal 
units, and others working in maternal and infant care. 

-In no case did we encounter disagreement among our 
informants. Of the four states, the designations were 
least clear in Washington, where a number of hospitals 
were identified as level II+. Such hospitals might be 
ones lacking capability only in some kinds of specialized 
pediatric surgery or might be so far from the University 
Hospital in Seattle that they act as local level III referral 

` centers, although from the point of view of the uni- . 
versity they are not quite level III. Another gray area 
is where a-hospital at a distance from Seattle might have 
had a neonatalagist at some times and not at others. In 
sum, our definition of a level HI neonatal intensive care 
unit is very conservative. Given that it is very difficult 


_ to identify even these highest level centers, we made 


no attempt whatsoever to distinguish between level I 
and level ‘II perinatal services. 
Data analysis. Infant mortality rates. and survival 
curves are estimated for race and birth weight—specific 
_ groups, as well as for types of hospital of birth as de- 
scribed above. Race and birth weight are thus con- 
trolled in these analyses because these variables are ma- 
jor predictors of infant mortality, and their distribution 
varies substantially among hospitals. In our analyses, 
we categorize births by 500 gm weight categories. An 
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Fig. 1. Cumulative survival of white infants, 1000 to 1500 gm, 
first 96 hours after birth in four states, 1978 to 1979. 


empirical analysis of the relationship between neonatal 
mortality and birth weight demonstrated that finer 
weight groupings add little explanatory power, except 
for the 500 to 1000 gm range, which is broken into two 
250 gm intervals. Two other analytic techniques are 
used to control for additional variables that might 
otherwise bias estimates of the relationships between 
hospital type at birth and subsequent death: multivar- 
iate logistic regression and the proportional hazards 
model.’ Further variables controlled in these analyses 
include length of gestation and whether the birth was 
plural or singular. A previous analysis of institutional 
differences in infant mortality among low—birth weight 
infants found that once birth weight, gestation, race, 
and sex were controlled, other potentially confounding 
variables exerted little statistically significant influence 
on neonatal mortality.” Survival curves are estimated 
with the Statistical Package for the Social Sciences sur- 
vival program.* 


Results 


Selection of hospital of birth. Data from the four 
states under study indicated wide variation in the extent 
to which infants of very low birth weight are born in 
specialized centers (Table I). Only a fraction of the very 
low—birth weight births in these states took place in 
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Fig. 2. Sumulative survival of black infants, 1000 to 1500 gm, 
first 96 hours after birth in four states, 1978 to 1979. 


specialized centers. The smallest proportion of very 
low—birth weight infants born in level III centers oc- 
currec. among whites in Louisiana and Ohio; overall, 
23% of white very low—birth weight infants were born 
in regional centers in these states. Black infants, in gen- 
eral, kad better access to these specialized services. In 
Washington and Tennessee more than 50% of the black 
very low~birth weight infants were born in these cen- 
ters. The lowest percentages of births occurring in re- 
gionatized centers, as one would expect, were to resi- 
dents 3f rural areas, but here again, black infants were 
more likely than white ones to be born in specialized 
centers. 

Estimating the impact that the place of birth had on 
the survival chances of such high-risk infants was con- 
strained by the obvious fact that pregnant mothers and 
hence births were not randomly assigned to the various 
types of institutions. Some high-risk fetuses were iden- 
tified during the prenatal period, and maternal trans- 
fers tcok place with the fetus at risk in utero. Maternal 
transfers were also possible during premature labor. 
Thus some hospitals should have been delivering more 
very low—birth weight and more high-risk infants than 
others. Other data not shown in Table I indicate that 
this sort of selection was operating in each of these 
states. The proportion of 1000 to 1500 gm births taking 
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Fig. 3. Cumulative survival of white infants, 750 to 1000 gm, 
first 96 hours after birth in four states, 1978 to 1979. 


place in level II] centers was larger than the proport on 
of 2500+ gm births taking place in these centers. In 
addition, transfers could take place soon after delivery, 
High-risk infants born in a level I hospital who were 
strong enough to survive the first hazardous hours after 
birth could soon be enjoying all the facilities of a level 
III hospital. Our analysis therefore leads to minimal 
estimates of the impact of neonatal intensive care on 
the survival of all very low—birth weight infants. ` 

Survival by hour after birth. We took two approaches 
to estimating the effect of place of birth on subsequent 
survival in the present analysis. We first examined -he 
time period immediately following birth (the first 96 
hours) in order to analyze closely the influences on 
` mortality that were related to the hospital of birth. Dif- 
` ferences in survival that emerged during this per-od 
for specific groups of infants at risk could be reasonably 
attributed, we believe, to the level of technology and 
skills available at the hospital of birth. We then looked 
át the survival experience of infants throughout their 
first year after birth in order to see the longer-term 
impact of differences in the perinatal care received and 
to test the hypothesis that specialized care may simoly 
postpone the death of high-risk infants to the post- 
neonatal period.” 

Survival curves by hospital of birth were estimazed 
for 10 different birth weight/race groupings. No sta- 
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Fig. 4, Cumulative survival of black infants, 750 to 1000 gm, 
first 96 hours after birth in four states, 1978 to 1979. 


tistically significant differences in survival were noted ' 
for either black or white infants of 2000 to 2500 or 
1500 to 2000 gm. In contrast, significant differentials 
in early survival did appear among infants of <1500 
gm at birth. Figs. l and 2 plot the 96-hour cumulative 
survival of 1000 to 1500 gm white and black infants by 
their hospital of birth. In these graphs, the differentials 
in survival between births occurring in the different 
hospital types emerged mainly during the first few 
hours after birth. The curves were relatively smooth, 
with the exception of a sharp drop at 12 hours. Ap- 
parently, a number of deaths occurring around this 
point have been rounded off to 12 hours. The curves 
did not cross over time, however, and we did not con- | 
sider this a problem. 

The survival of white and black infants of 1000 to 
1500 gm born in level III centers was significantly 
greater than that of infants born in rural hospitals (p < 
0.0001). White infants born in level III centers also 
experienced significantly greater 4-day survival than 
white infants born in other urban hospitals (p = 
0.0001), although the same was not true for black in- 
fants (p = 0.121. In all these comparisons, however, 
survival among infants born in the level ITI centers was 
highest. , 

Infants <1000 gm born in level Il centers also ex- 
perienced significantly better survival than infants born 
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Table II. Mortality of very low-birth weight infants by level of hospital of birth and race in four states, 
1978 and 1979 l 








Early neonatal death 
(0-4 days) 





750-1000 gm* 
White infants 


Level IH (226) 358 
Other urban (296) 490F 
Rural (135) 5197 
Black infants 
Level III (289) 318 
Other urban (146) , 315 
Rural (57) 386 
1000-1500 gm 
White infants 
Level III (1020) 113 
Other urban (1557) ` 1718 
Rural (543) 190§ 
Black infants : 
Level III (847) 73 
Other urban (718) 95 
/ Rural (189) 180$ 


Neonatal death 
` (0-28 days) 


No. of deaths! 1000 live births 










Postneonatal death 
(28 days—l yr) 


Infant death 
(birth—1 yr) 


486 58 544 
588} 44 6324 
608+ Tt 615+ 
481 42 522 
486 48 534 
404 88 491 
162 30 192 
2328 31 2638 
2508 26 276$ 
111 32 143 
142 28 170 
233§ 21 254§ 








Numbers ir. parentheses are counts of live births. 


*Data from Ohio not available; analysis of births <1000 gm from all fcur states, however, revealed very similar results. 
{Difference between level III and this category significant at p < 0.01. 

+Difference between level III and this category significant at p < 0.05. 

§Difference between level HI and this category significant at p < 0.001. 


in either other urban or rural hospitals. A further anal- 
ysis by 250 gm intervals revealed no significant differ- 
entials in survival among the 500 to 750 gm births but 
substantial differentials by hospital group among white 
and black births of 750 to 1000 gm. These survival 
curves are plotted as Figs. 3 and 4. (Data from Ohio 
have been omitted from these figures because 250 gm 
breakdowns of the Ohio data were not possible.) 
Among the white births, the differences between the 
survival of infants born in level III versus either of the 
other hospital groups were significant at p < 0.001. 
Among the black births, the differences were not sta- 
tistically significant (p = 0.84 and p = 0.10). The black 
750 to 1000 gm infants born in rural hospitals expe- 
rienced initially much greater mortality, but this dif- 
ference was almost gone by the end of 4 days. The 
samples of black births in rural hospitals was relatively 
small, however, and thus statistical insignificance could 
be expected. 

These curves illustrate the high risk of mortality ex- 
perienced during the first few hours after birth and 
thus indicate the constraints under which the delivery 
of optimal perinatal care operates. Any deterioration 
which takes place early in the life of a high-risk newborn 
infant is probably an additional risk factor later on, no 
matter what level and expertise of care are subsequently 
available. Within the first few hours, in Figs. 1 to 4, 
curves for beth black and white infants born in the level 
II] centers diverged sharply from the curves of infants 


not born in these centers. The largest differentials ap- 
peared in the contrasts between infants born in level 
III centers and those born in rural hospitals. A look at 
the hazard rates estimated from these survival data con- 
firms the substantial differences in risk experienced by 
infants during the first few hours aiter birth. White 
infants of 1000 to 1500 gm experienced mortality of 
0.9% per hour during the first 3 hours if the birth 
occurred in a level III center; white infants o? similar 
birth weight born in rural hospitals experienced mor- 
tality of 1.8% per hour during this time period. Among 
black infants weighing 1000 to 1500 gm, the hazard 
rate was 0.5% per hour if the birth occurred in a level 
HI center and 2.6% per hour if in a rural hospital. 
Survival of black infants versus white infants. As 
we have already noted, there were substantial differ- 
ences in birth weight—specific survival between white 
and black infants. Many of the differentials in early 
survival by race were of a magnitude similar to the 
differentials noted by hospital of birth. In general, for 
all birth weight categories, survival during the first 96 
hours was greater among black than among white in- 
fants at the same level of hospital care. Racial differ- 
entials in birth weight—specific survival have long been 
noted’*'! and thus were not surprising. We could have 
combined ‘these different curves in our analysis and 
statistically controlled for race, but we believed that the 
separate curves were useful descriptive data in their 
own right. Furthermore, some expected differentials 
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Table III. Estimated relative risks of death by birth weight, level of hospital of birth, and race in four 


states, 1978 and 1979 








750-1000 gm*, 
White infants : 
1.00 - 


Level HI 

Other urban 1.36f 

Rural 1.45f 
Black infants 

Level HI 1.00' 

Other urban 0.99 

Rural 1.21 

1000-1500 gm : 

White infants 

Level III 1.00 

Other urban 1.51§ 

Rural 1.688 
Black infants 

Level IIT 1.00 

Other urban 1.30 

Rural 2.478 


Early neonatal period . Neonatal period 
f (0-4 days) (0-28 days) 








Estimated relative risk 








Postneonatal. period 


] Infancy 
(28 days—I yr) 


(birth—-1 yr) 





1.00 1.00 1.00 
1.214 0.76 . L164 
1.254 0.124 1.134 
1.00 1.00 1.00 
1.01 1.14 1.02 - 
0.84 2.10 0.94 
1.00 1.00 1.00 
1.438 1.08 1.378 
- 1.548 0.87 1.448 
1.00 1.00 1.00- 
1.28 0.88 1.19 
2.108 0.66 1.788 





*Data from Ohio not available; analysis of births <1000 gm from all four states, however, revealed very similar results. 
Difference between level IJI and this category significant at p < 0.01. : 

Difference between level III and this category significant at p < 0.05. 

§Difference between level III and this category significant at p < 0.001, 


by race did not emerge as statistically significant. For 


l E ` example, among 750 to 1000 gm infants born in level - 


` IU centers, no statistically significant differences in sur- 
- vival appeared (although survival of black infants was 
slightly: higher). Among 1000 to 1500 gm births, black 
infants born in rural hospitals did not fare significantly 
better than white infants born in rural hospitals. Be- 
cause of the differences in birth weight—specific sur- 
vival by race, it was important in comparing outcomes 
among hospitals or geographic areas to control for race 
as well as for birth weight distribution; 

Controlling for other variables: We have already 


mentioned other variables that have been related to . 


infant survival independently of birth weight and race, 
such as gestation and plural or singular birth. When 
we analyzed the data after controlling for these vari- 
` ables we found that the differentials described above 
by hospital of birth remained essentially unchanged 
after these controls were introduced as co-variates into 
proportional hazards models: No differentials in sur- 


’.”. vival for singular versus plural births were noted once 


' birth weight was controlled. This was different from 
what Williams et al.? found in California; further in- 
_ vestigation of this question may be in order. Some dif- 
- ferentials in survival did emerge among states, even 
after birth weight, race, and hospital type were con- 
trolled. These, however, were generally small. 


Neonatal and postneonatal survival. The mortality: 


of these 750 to 1000 gm infants and 1000 to 1500 gm 


infants -hroughout their first year of life is summarized 
in Table II. The relative risks associated with the dif- 
ferent types of hospitals are summarized in Table III. 
The largest relative risks appeared for infants of 1000 . 
to 1500 gm: Generally small and inconsistent differ- 
entials zppeared for 750 to 1000 gm births. The data 
in both of these tables indicated that the initial early 
differer.tials in risk of neonatal mortality by hospital of 
birth persisted throughout the first year of life. While 
some greater risks of postneonatal mortality appeared 
among -nfants born in level II] centers, these did little 
to atterruate risks by hospital of birth which emerged 
during zne first few days. Infants born in level IIT cen- 
ters, in general, experienced the best survival, while 
infants born in the rural hospitals experienced the 
worst survival. In general, black infants had better sur- 
vival raes than white infants of the same birth weight 
and hospital of birth. 


Comment 

We have demonstrated significant differentials in the 
survival of infants of similar race and birth weight, 
depending on their hospital of birth. These differen- 
tials appear among infants weighing 750 to 1500 gm 
at birth for both black and white infants (in only three 
states for 750 to 1000 gm births). The results are con- 
sistent, with those of other studies of the survival of very 
low—birth weight infants, including studies that are in- 
stitutionally based and those that are’ population 
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based." The neonatal survival rate of 500 to 1500 gm 
infants born in level II centers in the three states with 
these birth weight data was 68% for both black and 
white infants,* remarkably close to the 69% noted in a 
recent literature review of the experience of region- 
alized centers.' The advantages in survival we dem- 
onstrated among infants born in level III centers versus 
those born in other hospitals located in metropolitan 
areas are alsa consistent with the results of two previous 
population-based studies.”* The relative risks associ- 
ated with very low—birth weight infants born in the 
rural hospitals in this study were often higher than 
those reported for the urban hospitals and were sub- 
stantially higher than those reported for births taking 
place in level III centers. 

Our analysis of survival by hour following birth il- 
lustrates the rapidity with which these mortality dif- 
ferentials emerge. This corroborates the most recent 
work done ty Paneth et al. The advantages of ma- 
ternal as opposed to infant transport for very low—birth 
weight infants become obvious. Even if excellent infant 


transport is available in rural areas, the hours involved ’ 


place very low—birth weight infants at risk. Our data 
show that the neonatal mortality risk differentials by 
hospital of birth are sustained throughout the first year 
of life and are reflected in infant mortality rates. While 
some deaths are merely postponed into the postneo- 
natal period by birth at level IJI centers, more often 
death is prevented. 

Finally, it needs to be emphasized that the numbers 
of handicapped very low—birth weight survivors is likely 
to be small. The infants whose cost-benefit status seems 
most questionable at this point are those weighing 800 
to 1000 gm.* These constitute about 0.4% of all live 
births in the United States. If we assume that l-year 
survival is 37% and that the rate of handicaps among 
survivors is 40% (twice what Bennett et al.” found in 
a recent study), the number of handicapped individuals 
that could be maximally attributed to improved care is 
still only 0.6/1000 live births. As long as any new tech- 
nique used ir the future is carefully evaluated, provid- 
ing intensive services at the time of birth more equitably 
and to larger numbers of infants at risk should improve 
both the survival prospects and the chances for a 
healthy life for many children. 

Our results also illustrate the difficulty of evaluating 
changing neonatal intensive care unit technologies be- 
cause of the very different survival patterns observed 
for infants born in different level hospitals and for 


*While the overall percentage of survival is similar for black 
and white infants, birth weight-specific survival for 500 to 750 
and 1000 to 1500 gm is greater for black births than for white 
births. This differential is counterbalanced by the lighter birth 
weight distribution of the black infants. 
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infants of differing birth weight, gestation, and race. 
The differentials by race are large and indicate that 
black very low—birth weight infants have better survival 
than white infants of similar birth weight. Among in- 
fants of 1000 to 1500 gm born in level III centers in 
these four states, white infants appeared to experience 
neonatal mortality almost 50% greater than that of non- 
white infants. Adequate evaluation of neonatal inten- 
sive care units thus requires the estimation of separate 
rates by race. 

Although there is no agreement on what would con- 
stitute the optimal system of perinatal care, it is clear 
from our study that very low~birth weight infants ben- 
efit greatly from being born in a level III perinatal 
center. Unless pregnant women are enrolled in a system 
of prenatal care that includes identifying high-risk 
pregnancies and premature labor, maternal transfers 
cannot easily take place. The key to improving the pres- 
ent system of care for very low-birth weight infants lies 
in improving prenatal care for all pregnant women. An 
added benefit of a comprehensive and universally ac- 
cessible system of prenatal care is that good care com- 
bined with techniques for early detection and preven- 
tion of premature labor holds the promise of reducing 
the incidence of low birth weight and thereby the de- 
mand for high-cost, high-technology neonatal intensive 
care.'® . i 


We thank Jeanne Huba, Rural Infant Care Program, 
Ohio; Nancy Julian, Rural Infant Care Program, Lou- 
isiana (Tulane); Patrick Sweeney, M.D., Rural Infant 
Care Program, Tennessee; and David Woodrum, M.D., 
University of Washington, for their help in identifying 
the level III neonatal intensive care units in their re- 
spective states. We also thank the four state health de- 
partments for making the data tapes available. 


REFERENCES 


1. Philip A, Little G, Polivy D, Lucey J. Neonatal mortality 
risk for the eighties: the importance of birth weight/ges- 
tational age groups. Pediatrics 1981;68: 122-30. 

2. Paneth N, Kiely JL, Wallenstein S, Marcus M, Pakter J, 
Susser M. Newborn intensive care and neonatal mortality 
in low-birth-weight infants. N Engl J Med 1982;307:149- 
55. 

3. Hein HA. Evaluation of a rural perinatal care system. 
Pediatrics 1980;66:540-6. 

4. Boyle MH, Torrance GW, Sinclair JC, Horwood SP. Eco- 
nomic evaluation of neonatal intensive care of very-low- 
birth-weight infants. N Engl J Med 1983;308:1330-7. 

5. March of Dimes, National Foundation—Committee on 
Perinatal Health. Toward improving the outcome of preg- 
nancy. Recommendations for the regional development 
of maternal and perinatal health services. White Plains, 
New York: National Foundation—March of Dimes 1976. 

6. Anderson S, Auquier A, Hauck WW, Oakes D, Vandaele 
W, Weisberg HI. Statistical methods for comparative stud- 
ies. New York: John Wiley & Sons, 1980. 

7. Paneth N, Wallenstein S, Kiely J, Susser M. Social class 
indicators and mortality in low-birthweight infants. Am J 
Epidemiol 1982;116:364-75. 


- Gortmaker et al. - 


8. Hull CH, Nie NH. SPSS update. New procedures and 
; facilities for releases 7 and 8. 1979. 

9. Hack M, Merkatz IR, Jones PK, Fanaroff AA. Changing 
trends of neonatal and postneonatal deaths in very- 
low-birth-weight infants. AM J OBSTET GYNECOL 1980; 
137:797-800. 

` 10. Shapiro S, Schlesinger E, Nesbitt R. Infant, perinatal, ma- 
ternal, and childhood mortality in the United States. Cam- 
bridge, Massachusetts: Harvard University Press, 1968. 
11. North AF, MacDonald HM. Why are neonatal! mortality 
rates lower in small black infants than in white infants in 
similar birth weight? ] Pediatr 1977;90:809-10. 
12. Williams RL, Creasy RK, Cunningham GC, Hawes WE, 
Norris FD, Tashiro M. Fetal growth and perinatal viability 
in California. Obstet Gynecol 1982;59:624-32. 


July 1, 1985 
Am J Obstet Gynecol 


13. Cordero L, Backes CR, Zuspan FP. Very low—birth weight 
infa-:t. I. Influence of place of birth on survival. Am J 
OBSTET GYNECOL 1982;143:533-7, 

14. Pansth N et al. Age at death used to assess the effect 
of iterhospical transfer of newborns. Pediatrics 1984; 
73:€54-61. 

15. Bermett FC, Robinson NM, Sells Cj. Growth and devel- 
opment of infants weighing less than 800 grams at birth. 
Pedatrics 1983;71:319-23. 

16. Heron MA, Zatz M, Creasy RK. Evaluation of a preterm 
birta prevention program: preliminary report. Am J OB- 
STET GYNECOL 1932;59:452. 





The Dublin randomized controlled trial of intrapartum fetal 


heart rate monitoring: 


Dermot MacDonald, Adrian Grant, Margaret Sheridan-Pereira, Peter Boylan, and 


4 Tain Chalmers 
Dublin, Ireland, and Oxford, ‘England 


In a randomized controlled trial involving 12,984 women, a policy of continuo 3s electronic intrapartum fetal 
heart monitoring was compared with an alternative policy of intermittent auscultation, both policies 

7 including an option to measure fetal scalp blood pH. Women allocated to ele=cronic fetal heart monitoring 
had shorter labors and received less analgesia. The caesarean delivery rates were 2.4% for electronic 
fetal heart monitoring and 2.2% for intermittent auscultation but this small difrence arose from the 

_ identification of nearly twice as many fetuses with low scalp pH (<7.20) in tha electronic fetal heart 
monitoring group. The forceps delivery rate was 8.2% in the electronic fetal F=art monitoring group 
compared with 6.3% in the intermittent auscultation group, and this excess w=s explained by more 


z instrumental deliveries prompted by fetal heart rate abnormalities. There wer- 14 stillbirths and neonatal 


deaths in each group, with a similar distribution of causes. There were no apcarent diflerences in the rates 
of low Apgar scores, need for resuscitation, or transfer to the special care nusery. Cases of neonatal 
seizures and persistent abnormal neurological signs followed by survival wer twice as freauent in the 
intermittent auscultation group, and this differential effect was related to duragon of labor. Follow-up at 1 
year of babies who survived neonatal seizures revealed three clearly abnormE!l infants in each group. The 
implications of these findings for both theory and practice are discussed. (Av J OBSTET GYNECOL, 


1985; 152:524-39.) 


Key words: Fetal monitoring, labor, random allocation, delivery, newborn infant 


During the past decade there have been dramatic 


- changes in the methods used to assess the condition of . 
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the fetas during labor. Intermittent auscultation has 
increas ngly been displaced by continuous recording of 
the fet! heart rate. This widespread trend has been 
associazed to a variable extent with the use of fetal scalp 
blood sampling to assess fetal acid-base status when the 
fetal heart rate pattern causes concern. 

Contoversy continues about the relative merits of 
these Cifferent methods of intrapartum fetal assess- 
ment. «although there is some evidence of a consensus 
that the use of the more intensive methods of intra- 
partum monitoring is appropriate when the fetus is 
deemed to be a: high risk, there is no such agreement 
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concerning the application of these methods for fetuses 
at average or low risk of adverse outcome.’ 

The striking variations that exist in both opinion and 
practice reflect the dearth of unbiased comparisons of 
alternative methods of intrapartum fetal assessment in 
randomized trials. Claims that electronic fetal heart rate 
monitoring prevents intrapartum stillbirth and neo- 
natal death more effectively than intermittent auscul- 
tation have been based on methodologically weaker, 
observational studies." ? 

Intermittent auscultation has been compared with 
continuous electronic fetal monitoring (with or without 
an option to assess fetal acid-base status) in six ran- 
domized trials sc far. Three of these trials** have com- 
pared intermittent auscultation with continuous fetal 
heart monitoring in women at relatively high perinatal 
risk, defined variously. Participants in the other three 
trials* ’ (Neldam S, personal communication) were at 
relatively low perinatal risk, again, defined variously. 

All these trials had less than 500 subjects in each 
treatment group. Because of this, it would not be ex- 
pected that any one trial on its own would have detected 
differences in the effects of alternative methods of 
monitoring on relatively unambiguous measures of ad- 
verse neonatal outcome unless these effects had been 
very dramatic. All of the trials suggest that electronic 
fetal heart monitoring can increase the cesarean deliv- 
ery rate, particularly if no attempt is made to assess 
fetal acid-base status. Based on pooled within-center 
differences? in these six trials, the risk of cesarean de- 
livery associated with electronic fetal heart monitoring 
used on its own is increased 2.7 times (95% confidence 
limit 1.9 to 3.8). This increase appears to be smaller 
(1.9, 95% confidence limit 1.6 to 2.2) if fetal scalp blood 
sampling has been used as an adjunct to electronic fetal 
heart monitoring. 

In only one trial* was there evidence that this in- 
creased cesarean delivery rate led to improved fetal 
outcome. The results suggested that electronic fetal 
heart monitoring used with scalp sampling might re- 
duce various forms of abnormal neonatal neurological 
parameters. Furthermore, a pooled analysis of all the 
trials conducted by Chalmers’ revealed a distribution 
of neonatal seizures which was unlikely to have oc- 
curred by chance. There were fewer seizures among 
babies who had been monitored by electronic fetal heart 
monitoring used in conjunction with fetal acid-base as- 
sessment when indicated. There was little evidence of 
such an effect when electronic fetal heart monitoring 
had been used alone. These observations are important 
because seizures are often associated with serious se- 
quelae. About a quarter of all infants with seizures die 
in early infancy, and a similar proportion survive with 
serious disabilities.’° i 

It was against the background of these findings 
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and the persistent calls for further larger-scale trials to 
help resolve the controversy about the place of the 
more intensive methods of intrapartum fetal monitor- 
ing’ **7-° that, in 1980, the possibility of a large ran- 
domized trial was considered at both the National Ma- 
ternity Hospital, Dublin, and the National Perinatal Ep- 
idemiology Unit in Oxford. 

Since 1975, selection of cases for intensive intrapar- 
tum fetal monitoring at the National Maternity Hos- 
pital has been based on explicit criteria." It is important 
to emphasize that only women who are considered to 
be in labor are admitted to the labor ward and that 
each woman in labor has a personal nurse." The am- 
niotic fluid is inspected within an hour of admission, 
by amniotomy if necessary. In some 5% of cases there 
is moderate or dense meconium or no fluid is obtained. 
In these cases, the fetus is considered to be at special 
risk and fetal scalp blood pH is measured. If the level 
is <7.25, the baby is delivered as soon as possible. The 
others receive continuous electronic fetal heart moni- 
toring. Prior to this study, in the remaining 95% of 
cases in which clear fluid was observed, the fetus was 
supervised by auscultation at regular intervals and by 
scalp blood sampling as indicated." Blood sampling was 
also performed when meconium developed later and 
when the duration of labor exceeded 8 hours. Delivery 
was expedited if the pH estimation was <7.25. 

`A trial was mounted to compare this latter policy with 
the most promising alternative policy—continuous fetal 
heart rate monitoring by means of a scalp electrode, 
with scalp blood sampling when indicated—in the 95% 
of cases with a normal volume of clear or only lightly 
meconium-stained fluid. This paper describes the 
short-term clinical and biologic effects of the two pol- 
icies on mothers and babies. A detailed report of the 
background, planning, execution, and short-term re- 
sults of the trial, containing a full bibliography, is avail- 
able.* Other articles will describe the fetal heart rate 
patterns and babies with abnormal neonatal neurolog- 
ical signs more extensively than this one. Further pub- 
lications will report maternal and staff views, zhe eco- 
nomic implications of the two policies, and longer-term 
biologic effects in childhood. 


Material and methods 


Hypotheses and sample size. The principal mea- 
sures of adverse outcome for babies (excluding those 
with congenital abnormalities causing death or abnor- 
mal neurological characteristics) were (with anticipated 
frequencies calculated from published annual reports 
of the hospital): intrapartum stillbirths, 1/1000; neo- 
natal deaths, 2/1000; neonatal seizures in survivors, 3/ 
1000; and other severe abnormal neurological char- 
acteristics as defined below, 4/1000. The anticipated 
trial size of 10,000 had an 80% chance (power) of ob- 
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` servation of a statistically significant difference at -he 
5% level if these adverse outcomes in combination w2re 
actually reduced by half, from 10/1000 to 5/1030, 
through a policy of more intensive fetal heart mcni- 
toring. The study would have carried a 50% power if 
the actual reduction were by a third, to 6.7/1000. The 
size of these hypothesized differences was based on 
claims made on the basis of observational studies* 
Following the interim analysis (when only 4000 cases 
had been recruited, see below) it was decided that ater 
10,000 cases had been entered to test these hypothe es, 
` recruitment would be extended to 13,000 to assess he 
_ effect of electronic heart rate monitoring on the most 


unambiguous adverse neonatal outcomes, deaths end | 


seizures. A trial of this size has a 75% power if, in truth, 
the total number of babies who die or who survive 
seizures is reduced by half, from 6/1000 to 3/1000, end 
a 50% power if the overall rate of seizures is redu. ed 
‘ by half, from 4/1000 to 2/1000. 


Two stratified analyses were prespecified in the tial _ 


‘protocol. The first, by predefined “risk status” (see El- 
igible Cases, below), was to assess whether the difter- 
ential effects of the two policies were greater in -he 
high-risk group. The second stratified ‘analysis, by tine 
interval between entry to the trial and delivery (cne 
stratum including mothers who were delivered witnin 
an hour of entry and the other stratum including all 
` those for whom the interval was greater than an horr), 
was chosen for two reasons: first, to assess whether f tal 
surveillance was suboptimal while electronic fetal heart 
‘monitoring was being organized and before a satistac- 
tory tracing was available, and second, to select a grcup 
in which a higher proportion of women were mcni- 
tored with the instrument to which they had beer al- 
located. 
Primarily for practical reasons, it was decided to limit 


the data collection on umbilical venous acid-base staus 


following delivery to 1000 consecutive babies. A cam- 
parison based on this sample size had a 90% chance of 
finding a statistically significant difference (two-tat ed 
« = 0.05) if the true difference in the mean umbilcal 


venous pH of the two groups was 0.015 and a 59%- 


. power if the true difference was 0.01. 
Study population. Entry into the trial began on 


March 31, 1981, and ceased on April 10, 1983, Durng ' 


this ‘period 17,381 mothers were delivered at the. Xa- 
‘tional Maternity Hospital. 


i: Exclusions. Of these 17,381 women, 4356 (25.2%) | 
“Y were ineligible for entry to the trial. A total of -71 


`- (3.3%) were delivered by elective cesarean section and 
- 109 (0.6%) suffered a fetal death prior to the onse of 


` labor. Thus 16,701 women had a live fetus at the >e- 


` ginning of labor. Of these women, 2836 (17.0%) were 
delivered so rapidly after arrival in the labor ward (2% 
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within | hour of admission) that it was not possible to — 
examin2 the quantity and meconium status of the am- 


l _ niotic fluid and thereby assess whether they were eli- 


gible fo% entry into the trial. [One intrapartum and nine 
neonate] deaths of normally formed babies (overall 
death rate 3.5/1000) subsequently occurred in this 
group.] Forty-eight (0.3% of the women with a live fetus 
at the beginning of labor were ineligible for entry into 
the trial either because the pregnancy had not reached 
28 completed weeks of gestation or because a gross fetal 
abnormality had been recognized prior to labor. [There 
were subsequently 22 intrapartum and 15 neonatal 
deaths in this group (overall death rate 771/1000).] Am- 


` niotic fuid was formally inspected in 13,817 women 


who wee potentially eligible for the trial. In 792 women | 
(5.7%), there was either no fluid, undiluted thick me- 
conium, or a heavy suspension of meconium in a rea- 
sonable. volume of fluid. These cases were managed as 
described above. [There were subsequently three in- 


_ trapartem and six neonatal deaths of normally formed 


babies in this group at special risk (11.4/1000).] 

Eligitdz cases. There remained 13,025 women eligible 
for inclsion in the trial because (1) they had a live fetus 
of at lezst 28 weeks’ gestation with no evidence of gross 
abnorrrality, (2) a diagnosis of labor had been made, 
and (3) amniotic fluid without significant meconium 
staining lad been positively demonstrated either at 
spontaneous rupture of the membranes or at early 
amniotomy. Of these 13,025 eligible women 12,964 
(99.5%. were entered into the trial and these women 
were delivered cf 13,084 babies. The trial therefore in- 
cluded most babies of more than 28 weeks’ gestation 
and mcst mothers with medical complications of preg- 
nancy. A total of 22.5% of cases met one or more of the 
followimg criteria which were predefined for the pur- 
pose of this study as signifying increased risk: maternal 
age of 40 years or more, diabetes mellitus, preeclampsia, 
chronic hypertension, renal disease, cardiac disease,, 
previous stillbirth or neonatal death, previous child with 
neurolegical abnormality, previous low—birth weight — 
baby, bheeding in pregnancy requiring admission to the 
hospita: after the first trimester, induction of labor for 
pregna icy of more than 42 completed weeks’ gestation, 
multipl2 pregnancy, breech presentation in labor, and 
gestaticnal age less than 34 completed weeks. 

Rancom allocation. Immediately after eligibility had 
been ccnfirmed by examination of the amniotic fluid, 
random allocation either to continuous electronic fetal 
monitozing and fetal scalp blood sampling when indi- 
cated o> to intermittent auscultation and scalp sampling 
when indicated as outlined above was achieved by open- 
ing the next envelope in a series of serially numbered, 
sealed, opaque envelopes. Because of the large size of 
the trial prognostic stratification was not used. 
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Treatment schedules . 


Electronic fetal heart monitoring group. As soon as pos- : 


sible after randomization, an electrode (Surgicraft 


Copeland) was applied to the fetal scalp and an external ` 


tocodynamometer applied by the labor ward resident. 
(A maximum of two attempts were made to attach a 
scalp electrode during a single vaginal examination to 
avoid maternal discomfort.) After attachment of the 
scalp electrode, the fetal heart rate was validated by 
auscultation to check that the monitor was functioning 
correctly. When it proved impossible to obtain a satis- 
factory signal from a scalp electrode, an external trans- 
ducer was used. If a woman’s personal nurse-midwife 
was concerned about the electronic fetal heart moni- 
‘toring tracing, she first checked the fetal heart by aus- 
cultation and then informed the nurse-midwife in 


charge of the labor ward. If she, in turn, also considered .. 


the tracing to be abnormal (see below), an experienced 
obstetrician was summoned. 


The following fetal heart rate patterns (adapted foc 


` the classifications proposed by Haverkamp et al.’ and 
Gillmer and Beard") were considered to be suspicious 


or ominous: marked tachycardia or bradycardia, mod- ; 


erate tachycardia or bradycardia with reduced vari- 
ability, minimal variability (absent beat-to-beat, varia- 
tion, flat tracing), late deceleration pattern, moderate 
and severe variable deceleration patterns and other 
confusing patterns. with varying baselines which could 
not be clearly interpreted. If any of these patterns had 
been present for at least 10 minutes and had not re- 
sponded to conservative measures (changing maternal 
position, adjusting transducers, etc.), clinical action was 
to be taken. In the first stage of labor, fetal scalp blood 
pH was to be measured. In the second stage of labor, 
delivery was to be undertaken immediately. 

If a scalp blood pH estimation was <7.20, delivery 
was effected as soon as possible. If the pH was between 
7.20 and 7.25 and the fetal heart pattern remained 
suspicious or ominous, delivery- was also effected as 
soon as possible; if the fetal heart rate reverted to a 
pattern which was neither suspicious nor ominous, 
however, the situation was managed expectantly. If the 
"pH was >7.25 and the tracing remained suspicious or 


ominous, scalp blood pH was remeasured between half | 


an, hour and an hour later; if the fetal heart reverted 
to a pattern that was neither suspicious nor ominous, 
no further action was required unless me pattern again 
‘became abnormal. 


Throughout the duration of the trial all aie were . 


reviewed by a single experienced observer (P. B.) who 


was “blinded” to neonatal outcome following delivery. | 
Based on fetal heart rate patterns that persisted for at 


least 10 minutes, each tracing was given a first-stage 


and second-stage classification. The primary classifi- 
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cation was into patterns which the observer considered 


should :or. should not have prompted clinical action. 
Within these broad groups the type of pattern was then 


described. If it was considered that a pattern should 


` have prompted action the clinical management as re- 


corded on the tracing was reviewed. Some abnormal ` 
patterns were judged to have resolved spontaneously; 
some responded to conservative measures such as a 
change in maternal position; some prompted “appro- 
priate action.” This usually meant that fetal blood had 
been sampled during the first stage of labor or that 
immediate delivery had been effected in the second 
stage. In the remainder it was judged that appropriate 
action had either been delayed or not been taken. The 
three objectives of this review were: (1) to audit tracing 
interpretation and management and thereby ensure 
that the quality of continuous electronic fetal heart 


- monitoring remained high, (2) to describe the fetal pop- 


ulation in terms of the prevalence of fetal heart rate 
tracing patterns, and (3) to describe compliance with 
the electronic fetal heart monitoring policy. 
Ausculiation group. Women allocated to auscultation 
were managed according to the hospital's existing pol- 
icy for cases with amniotic fluid free of heavy meconium 
staining. Following a contraction, the fetal heart was 
auscultated with a Pinard stethoscope for 60 seconds, _ 
at least every 15 minutes in the first stage and during ` 


` every interval between contractions in the second stage 


of labor. If difficulty was encountered in detecting the 
fetal heart rate by auscultation, intermittent POPPI 


ultrascund was used. 


If the fetal heart rate was >160 or <100 bpm during 
three contractions and the abnormality failed to re- 
spond to conservative measures (for instance, change 
in maternal posture or treatment of maternal pyrexia), 
either the scalp pH was estimated and a scalp clip at- 
tached or delivery was expedited, again, depending on 
the stage of labor. 

Compliance with this policy was assessed in 1000 ran- 
domly selected cases managed by intermittent auscul- 
tation. Cases were identified in which the fetal heart 
rate had not been recorded as described in the protocol 
or where an abnormality in the rate had been recorded 
but witir no documentation that appropriate action had 
been taken. l 

Measurement of adverse fetal outcomes 

Deaths. All intrapartum deaths and deaths within 28 
days of delivery (neonatal deaths) were examined at 
necropsy by a pathologist who was unaware of the 
method of monitoring to which the case had been al- 
located. Babies who died in the late neonatal period 
after discharge from the National Maternity Hospital 


were identified by the Central Statistics Office in Dub- 


lin. The system used to classify the deaths was based 
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on that proposed by Wigglesworth" with the additional 


category of “birth trauma.” Each case was first classif.ed - 


by primary cause of death. Those cases in which zhe 
primary cause was not considered to be “asphyxial con- 
ditions developing during labor” were then reviewed 
to assess whether such conditions could have contrib- 
uted to the death. l 
Neurological abnormalities. One neonatologist (M. S.- 
P.) was responsible for neonatal neurological assess- 
ments throughout the duration of the trial. These were 
made without knowledge of the method of monitoring 


to which the case had been allocated (unlike spiral e.ec-’ 


trodes, the Surgicraft Copeland electrodes, which were 
used throughout the trial, leave no obvious mark on 
the scalp). Babies were deemed to have had neonatal 
seizures if.the neonatologist felt that the evidence was 
that of a seizure of the following types: generalized 
tonic, multifocal clonic, focal clonic, or myoclonic. In- 
fants with “subtle seizure activity”’® or “jitteriness” were 
not included in this group. On rare occasions, wren 
documented evidence was doubtful, the events were 
discussed with the observers present at the time before 
a final decision was reached. 

During recruitment of the first 10,000 subjects, serial 
standardized assessments were made on all babies ad- 
mitted to the special care baby unit and any baby on 
the lying-in wards about whom there was cause for 
concern. This latter group was identified in three main 


ways. First, regular visits were made by the neonztol- ` 


ogist to the postnatal wards to search for sick babies. 
Second, any neonate with problems was referred. di- 
rectly to the neonatologist by the nurse in charge. Last, 
each baby had a routine examination by one of the 
pediatric hospital staff during the first week of life znd, 
again, any baby with abnormality was referred to the 
neonatologist. 

All babies identified in any of these ways were ex- 
amined within 48 hours of birth with the method. de- 
scribed by Dubowitz et al.” They were reexamined efter 
72 hours of age, at 7 days after delivery (if still in the 
hospital), and at discharge. At each examinatior. an 
overall assessment was made of tone and movement, 
reflexes, and neurological behavior. On the bass of 
these examinations, three further, mutually exclusive 
groups of babies with abnormal neurological cherac- 
teristics were identified: first, those with simultaneous 
abnormalities of both tone and reflexes"; second, tiose 
with other neurological abnormalities that persisted 1 
week after birth; and third, those with other, transient 
neurological abnormalities that had resolved by 7 days 
after delivery. l 

During recruitment of the final 3000 subjects, this 
protocol was simplified and the neonatologist identified 
only babies who had seizures in the neonatal period. 
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Apgac score. An Apgar score was recorded at 1 and 5 
minutes after delivery. 

Umbi ical venous blood pH. Collection of umbilical ve- 
nous blood samples was limited-to a 2-month period, 
December, 1981, and January, 1982. It was anticipated 
that this would generate pH estimations on more than 
1000 trial babies, the number prespecified in the pro- 
tocol (see section on sample size). A 15 cm length of 
umbilical cord was “double clamped” at birth and 3 ml 
of vencus blood was aspirated anaerobically into a hep- 
arinized polyethylene syringe. (Sarstedt Monovette), 


- which was capped and placed on a cold tray in a 4° C 


refrigerator. The sample was then analyzed on the IL 
System. 1302 (Instrumentation Laboratories, Cheshire, 
England) blood gas analyzer. The median interval be- 
tween delivery and analysis was 18 minutes and 85% 
of samples were analyzed within 60 minutes of delivery. 

Pedictric follow-up. Babies surviving neonatal sei- 
zures cr other simultaneous abnormalities of tone and 
reflexes"* have been followed up for at least 1 year. 
They Lave been seen by one of two senior pediatricians 
who hed not been directly involved in the trial and who 
were “blinded” to the trial allocation. Based on the ex- 
amination system described by Sheridan,” a general 
assessment has been made of posture and large move- 
ments, vision and fine movements, hearing, speech, and 
social behavior. 

Statistical methods. Discrete variables are presented 
as cros3-tabulations; continuous variables are presented 
as means .+ SDs or SEs or as medians with a measure 
of range. The x? (with the Yates correction) and ¢ 
tests of statistical significance have been used, as ap- 


propriate. 


Ethical aspects 

Consent. As first proposed by Zelen,” women allo- 
cated to the experimental policy (electronic fetal heart 
monitoring) were asked if they would consent to having 
their Labies monitored by electronic fetal heart moni- 
toring No formal consent was sought from women 
allocated to the normal hospital policy (intermittent 
auscultation). The reasons for some women’s rejection 
of electronic fetal heart monitoring have been reviewed 
and w Il be-reported elsewhere. To avoid selection bias, 
however, these few women have been retained in their 
allocated group, in the analyses presented here. 

Possibility of early termination of trial. After approxi- 
matelr 4000 cases had been recruited (twice the number 
then evailable in all previous trials combined), an in- 
terim analysis was conducted by the two investigators 


(A. G, I. C.) who were not directly involved in the 


clinicel management of the trial. No formal statistical 
tests vere performed.* An obstetrician, a pediatrician, 
and a medical statistician, all of whom were indepen- 
dent of the study and of the National Maternity Hos- 
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Table I. Descriptive characteristics 
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Electronic fetal manitoring 





Intermittent auscultation 








Characteristic 


Mothers** 
Maternal age (yr) 
<20 326 
20-34 4147 
35+ 491 
NK 23 
Marital status 
Married 4479 
Other 492 
NK 16 
Ethnic origin 
Caucasian 4958 
Other 14 
NE 15 
Sociceconomic group of husband 
I and 2 2173 
3 717 
4 and 5 1583 
Urmarried 482 
Other 9 
NE 23 
Parity at entry ; 
0 2015 
1-3 2557 
4+ 399 
NK 16 
Induction of labor 434 
High risk} 1106 
Babiestt 
Gestational age (wk) 
28-33 31 
34-36 125 
37-41 4245 
42+ 609 
NK 26 
Birth weight (gm) 
<1500 5 
1500-2499 119 
2500-3999 3962 
4000+ 926 
NK 24 





6.5 359 7.2 
83.2 4087 81.7 
9.8 530 10.6 
0.5 23 0.5 
89.8 4490 89.8 
9.9 488 9.8 
0.3 21 0.4 
99.4 4965 99.3 
0.3 17 0.3 
0.3 19 0.4 
43.6 2258 45.2 
14.4 722 14.4 
31.7 1521 30.4 
9.7 470 9.4 
0.2 7 0.1 
0.5 21 0.4 
40.4 1964 39.3 
51.3 2601 52.9 
8.0 413 8.3 
0.3 21 0.4 
8.7 475 9.5 
22.2 1137 22.7 
0.6 24 0.5 
2.5 109 2.2 
84.3 4232 83.7 
12.1 666 13.2 
0.5 28 0.5 
0.1 3 0.1 
2.4 124 2.4 
78.7 3969 78.5 
18.4 934 18.6 
0.5 28 0.8 





NK = Not known. 
{See definition in text. 


pital, then compared the experience of the two groups 
(without the identity of either group being made avail- 
able). They were asked to state whether there were 
differences in the frequency of either serious adverse 
fetal outcomes or cesarean sections which would lead 
them to recommend early termination of the trial. They 
were unanimous in recommending that the trial should 
not be terminated prematurely. No other person and, 
in particular, no one at the National Maternity Hospital 
was given any information about this interim analysis. 


Results 

A total of 12,964 women entered the trial, of whom 
6474 were allocated to electronic fetal heart monitoring 
and 6490 to intermittent auscultation. Analyses based 


on these women are marked with a single asterisk. 
These women were delivered of a total of 13,084 babies, 
6530 in the electronic fetal heart monitoring group and 
6554 in the intermittent auscultation group. Analyses 
based cn these babies are marked with a dagger. In the 
first phase of the trial (during which more detailed data 
were callected) 9996 women entered the trial, 4987 in 
the electronic fetal heart monitoring group and 4999 
in the intermittent auscultation group. Analyses based 
on there women are marked with a double asterisk. 
These women were delivered of 10,094 babies, 5035 in 
the electronic fetal heart monitoring group and 5058 
in the intermittent auscultation group. Analyses based 
on thes2 babies are marked with two daggers, 
Comparability of allocated groups. Table I shows 
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_ Table TI. Actual methods of intrapartum assessmenttt | 





Pa Allocated method 












Electronic fetal monitoring Intermittent auscultation 








Reason for nonuse Reaso= for nonuse 





Delivered too rapidly 527 10.5 . Electronic fetal monitoring indicated z 
Refused electronic pg 331 f 6.6 Prolonged lakor . f 68 1.3 
fetal monitoring ; i 
Machine failure 37 0.7 Meconium ` l0. 0.2 
No machine available 19 0.4 Fetal heart r=e abnormality — 2I 0.4 
Other : 56 LI Other so g 20 0.4 
Allocated method 4066 — 80.7 4941 ` 97.7 
used throughout 
labor 








Table III. Indication for fetal scalp blood samplingt 








Electronic fetal mortoring 


Indication for sampling 


Fetal heart rate tracing abnormality ; 
Auscultated fetal heart rate , 4 

abnormality ae 
Labor >8 hr 77 
Meconium , 24 
Other , ; d4 
Total ` 286 


p < 0.025 (x? = 5.85, I df). 


- that randomization achieved comparability between the 
two groups in a number of important respects. 
Compliance with allocated policy 


Methods of fetal heart rate monitoring actually used during 


labor. The vast majority (97.7%) of women allocated to 


intermittent auscultation were monitored in this way — 


‘throughout labor (Table II). Of those' allocated to elec- 
tronic monitoring, delivery was too rapid for the 
method to be set up in 10%. A further 5% refused the 
technique, most commonly because they wished to be 
completely mobile during labor or because they had 
previously been delivered in the National Maternity 
Hospital and associated electronic fetal heart monitor- - 
ing with problems during labor..A small proportion 
could not be monitored electronically for technical or 
other reasons. In all, however, more than 80% of those 
allocated to electronic monitoring were monitored in 
this way. l 
Tracing quality and interpretation of electronic fetal heart 

monitoring. When reviewed following delivery, 11% of 
tracings made during the first stage of labor were un- 
classifiable because the tracing was of poor quality (5%), 
because the first-stage tracing lasted less than 10 min- 
utes (3%), or because the tracing was mislaid (3%). A 
further 6% were judged to have had fetal heart rate 
patterns that would require clinical action if they did 





Intermittent auscultation 








% 

2.6 6 © Ol 
0.1 43 0.6 
12 139 2.1 
0.4 28 0.4 
0.2 16 02 
4.4 232 3.5 


not resolve spontaneously or did not respond to con- 
servati>e measures (Details of the incidence of these 
“action patterns” will be published elsewhere). Of these 
action Datterns, 31% did resolve spontaneously, 10% 
responded to conservative measures alone, 43% were 
consid: red to have prompted appropriately timed clin- 
ical acion (usually a fetal blood sample), and 4% 
promrced appropriate but delayed action. In 13%, 
however, it was judged that there had been no appro- 
priate -linical reaction. 

Of nose women in the electronic fetal heart moni- 
toring group for whom the fetal heart was monitored 
electrcnically during the second stage of labor, 39% had 
tracings that were unclassifiable, most commonly be- 
cause Df “poor quality” (18%) or a second stage of 
<10 minutes’ duration (14%). A further 14% had trac- 
ing paterns that were-considered to “require clinical 
action ’ Of these, 68% resolved spontaneously (usually 
as a result of celivery), 2% responded to conservative 
measures, 19% were considered to have had appro- 
priate action (usually delivery with forceps), and 1% 
had appropriate but delayed action. In 9% it was judged 
that no appropriate clinical action had been taken. ` 

Quaity and interpretation of intermittent auscultation. In 
the incermittent auscultation group the rate of non- 
compLance wizh the fetal heart rate monitoring pro- 
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Table IV. Scalp pH values in the “acidotic” and “preacidotic” 


100 fetal blood samples taken 
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range by indication: numbers and rates per 








Electronic fetal 
monitoring 











pH <7.20 








Intermittent 
auscultation 


pH 7.20-7.25 













Intermittent 
auscultation 


Electronic fetal 
monitoring 























_ Indication 
Fetal heart rate abnormality 26 15.6 8 16.3 22 12.9 3 6.1 
Labor >8 hr 2 2.6 7 5.0 4 5.2 17 12.2 
Meconium 1 4.2 1 3.6 l 4.2 2 7.1 
Other 0 0.0 0 0.0 0 0.0 i 6.3 
Total 29 10.1 16 6.7 27 9.4 23 9.9 
Table V. Randomization-delivery interval and use of oxytocin and analgesia** 
Electronic fetai Intermittent 
monitoring auscultation 
Parameter Significance 
Randomization-delivery interval >2 hr 2731 54.8 2943 58.9 p = 0.0001 
(2 = 15.3, 1 df) 
Oxytocin use 1122 22.5 1188 23.8 NS 
(x? = 2.3, 1 df) 
Meperidine (maximum of 2 x 50 mg 2217 44.7 2388 48.0 p < 0.001 
doses at interval of 4 hr) (x? = 10.9, 1 df) 
Epidural 143° 2.9 167 3.3 NS 


tocol was 4%. Of these, 80% were failures to record the 
fetal heart rate, particularly in the second stage of labor. 
In the remaining 20%, tachycardia or bradycardia was 
noted but no action was recorded as having been taken. 

Labor, delivery, and puerperium. The overall rates 
of successful fetal scalp blood sampling were 4.4% in 
the electronic fetal heart monitoring group and 3.5% 
in the intermittent auscultation group (x? = 5.85, 1 df, 


p < 0.025). Table III contrasts the indications for fetal - 


blood sampling in the two groups. More than three 
times as many fetal blood samples were obtained for 
fetal heart rate abnormalities in the electronic fetal 
heart monitoring group (2.7%) as in the intermittent 
auscultation group (0.7%, x’ = 69.8, 1 df, p << 0.001). 
On the other hand, nearly twice as many fetal blood 
samples were taken in the intermittent auscultation 
group because labor had lasted for more than 8 hours 
(1.2% in the electronic fetal heart monitoring group, 
2.1% in the intermittent auscultation group; x? = 17.3, 
1 df, p< 0.001). Table IV shows the number of low 
scalp pH values in the two groups identified as a con- 
sequence of these contrasting policies. Overall, 4.4/ 
1000 babies allocated to electronic fetal heart monitor- 
ing compared with 2.4/1000 allocated to intermittent 
auscultation were found to have a scalp blood pH of 
7.20. The large difference between the two groups 
in the number of scalp blood pH values identified in 
the “acidotic” (<7.20) and “preacidotic” (7.21 to 7.25) 


(x? = 1.4, 1 df) 


ranges because of fetal heart rate abnormalities was 
partially offset by more low pH measurements in sam- 
ples in the intermittent auscultation group taken be- 
cause labor had lasted for 8 hours (Table I'V). 

Mothers allocated to electronic fetal heart monitoring 
had shorter labors and, partly as a result of this, were 
less likely to have received meperidine (maximum of 
two doses of 50 mg) or an epidural analgesic (Table V). 
Those allocated to electronic fetal monitoring were only 
shghtly more likely to have had a cesarean delivery 
(Table VI). This difference, however, was entirely due 
to more frequent use of cesarean delivery for a com- 
bination of a fetal heart rate abnormality and low fetal 
scalp blood pH. In 3.6/1000 mothers allocated to the 
electronic fetal heart monitoring policy compared with 
1.1/1000 in the intermittent auscultation group, cesar- 
ean delivery was performed for this indication (x? = 
7.54, 1 df, p < 0.01). Cesarean delivery for other in- 
trapartum emergencies such as prolapsed umbilical 
cord, abruptio placentae, or failure to progress in labor 
were equally common in the two groups. The marked 
difference in the rate of forceps delivery (Table VI) 
was almost totally explained by differences in the num- 
bers of forceps deliveries prompted by abnormalities 
of the fetal heart rate. 

The rates of puerperal pyrexia (defined as a single 
temperature =38° C) were 19.6/1000 in the electronic 
fetal heart monitoring group and 16.7/1000 in the in- 


532 MacDonald et al. 


Table VI. Operative deliveries* 






monitoring 





Type of delivery 


Cesarean deliveries—primary 
indication 


Failure to progress in labor 84 

Fetal distress 25 

Other 49 
Total 158 
Forceps deliveries—primary 

indication 

Failure to advance 323 

Fetal distress 190 

Other 15 
Total 528 





Table VII. Neonatal indices 
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Electronic fetal 


Electronic fetal monitoring 






Intermittent 
auscultation 





Significance 





88 L3 

10 0.2 

46 0.7 
144 2.2 NS 
313 4.8 

75 1.2 

19 0.3 
407 6.3 p < 0.0001 


(x? = 16.9, 1 df) 














Intermittent auscultation 











Indication 


Apgar score <3f 


At l min 57 
At 5 min 10 
Intubationtt 58 
Admission to SCN 
Overallt 547 
For reasons which might have 130 
been affected by intrapartum ‘ 
caret 
Umbilical cord venous pH¢ 540 
<7.05 2 
7.05-7.09 3 
7.10-7.20 41 
>7.20 494 
Mean + SE 





0.9 62 1.0 
0.2 5 0.1 
1.2 54 l.l 
8.4 543 8.3 
2.6 141 2.8 
535 
0.4 2 0.4 
0.6 9 1.7 
7.6 40 7.5 
91.4 484 90.4 
7.303 + 0.003 7.303 + 0.003 








SCN = Special care nursery. ; 
Based on 1075 consecutively delivered ‘trial babies. 


termittent auscultation group. The difference in these 
overall rates reflected a difference in the rates of py- 
rexia due to genital tract infections (8.5/1000 and €.2/ 
1000, respectively, x? = 1.41, 1 df, p = 0.24). This dif- 
ference was not simply a reflection of the greater in- 
cidence of operative delivery in the electronic fetal 
heart monitoring group. ; 

Neonatal outcome. The babies in the two groups kad 
very similar chances of having an Apgar score of <4 
at 1 and 5 minutes after delivery, of being intubated, 
and of being admitted to the special care nursery (Taole 
VII). 

Umbilical venous acid-base status was successfully 
measured in 1075 (95.5%) of 1125 consecutively de.iv- 
ered trial babies. Although there was no difference in 


the mean pH of the two trial groups (Table VII) zhe . 


proportion of babies with an umbilical venous 2H 
<7.10 was somewhat lower in the electronic fetal heart 
‘Monitoring group. 


Neoratal trauma was rare overall, with a similar pat- 
tern in the two randomized groups (Table VIII). Se- 
rious trauma, however, was more common in the elec- 
tronic etal heart monitoring group (3.2/1000 com- 
pared with 2.4/1009 in the intermittent auscultation 
group). Neonatal infection rates (0.8%) were the same 
in the two groups. In particular, there were no cases 
of scalp abscess in either group. 

Ther2 were 0.4% of babies in each group with con- 
genital abnormalities considered to have caused death 
or abnormal neurological features. As prespecified in 
the prococol, these babies have been excluded from the 
data presented in Tables IX to XIV. The frequencies 
of the principal measures of adverse outcome in the 
first 10.094 babies are summarized in Table IX. The 
overall rate in the intermittent auscultation group (9.5/ 
1000) was close to the 10/1000 expected (see above). 
There were more of these events among those cases 
allocated to intermittent auscultation (x? = 2.77, 1 df, 


Volume 152 
Number 5 


Table VIII. Neonatal traumatt 
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Electronic fetal monitoring 


Intermittent auscultation 








Subdural hemorrhage with death 8 
Fractured clavicle 4 
Motor deficit in upper arm 7 
Facial nerve injury 2 
Scalp laceration, abrasion, or bruising 13 
Cephalhematoma 10 
Facial bruising, suffusion, forceps marks, 1] 
and conjunctival hemorrhage 
Other bruising 21 
Total 71 


Relative risk 
95% Confidence limit 


0.6 1 0.2 
0.8 2 0.4 
14 6 1.2 
0.4 3 0.6 
2.6 15 3.0 
2.0 10 2.0 
2.2 11 2.2 
4.2 18 3.6 

14.1 66 13.0 


1.08 


l 1.09 
0.76-1.54 - 





p < 0.10). The numbers of deaths were identical, how- 
ever, and the overall difference reflected differences in 
the frequency and pattern of abnormal neurological 
characteristics. In all three of the mutually exclusive 
categories of abnormal neurological characteristics in 
babies who went on to survive the neonatal period, 
there were more cases among those allocated to inter- 
mittent auscultation than among babies who had been 
allocated to electronic fetal heart monitoring. These 
differences'were most striking for cases of seizures and 
cases of neurological abnormality persisting for a week 
or more. When all 13,084 babies in the trial are con- 
sidered, there were significantly fewer neonatal seizures 
among those allocated to electronic monitoring (Table 
X). This difference was reflected both among those 
infants who survived the neonatal period and among 
those in whom seizures were followed by neonatal 
death. In 10 of the 12 cases in the electronic fetal heart 
monitoring group and 24 of the 27 cases in the inter- 
mittent auscultation group, seizures were first noted 
within 48 hours of birth. In four of the five “late” cases 
the underlying cause is unlikely to be related to events 
during labor (one case of meningitis in a baby of 28 
weeks’ gestation, two cases of complications of hyaline 
membrane disease, and one case of hypoglycemia); in 
the fifth, seizures were first noted at 56 hours of age. 

The overall risk of intrapartum and neonatal death 
in normally formed infants (2.1/1000) was the same in 
the two groups, and the timing of death in relation to 
labor was similar (Table XI). Seven deaths in each 
group were primarily attributed to “asphyxial condi- 
tions developing during labor” (Table XII). In one fur- 
ther case in each group asphyxial conditions may have 
been contributory. Of the cases primarily related to 
asphyxial conditions, one case in the electronic fetal 
heart monitoring group and two cases in the intermit- 
tent auscultation group had a documented failure to 
follow the fetal heart rate management protocol (this 
applied to one stillbirth in each group); three cases in 
the electronic fetal heart monitoring group and four 


Table IX. Frequencies of prime measures of 
neonatal outcome in first 10094 trial babiestt 









Electronic 
fetal 


monitoring 


Intermittent 
auscultation 





Outcome 





Death 
Intrapartum stillbirth 1 1 
Neonatal death 6 6 
Neurological abnormality in 
survivors 5 
Seizures ' i 9 16 
Other simultaneous abnor- 4 5 
malities of tone and 
reflexes 
Other abnormal neurolog- 12 20 
ical signs persisting 
for =] wk 
Total 32 48 
i ae (6.4/1000.  (9.5/1000) 
Relative risk : 0.67 1,00 
95% Confidence limit 0.43-1.04 











x (1 df, p < 0.10) 2.77 


cases in the intermittent auscultation group were ap- 
parent failures of the respective fetal heart rate mon- 
itoring policies (all neonatal deaths) and the remaining 
three electronic fetal heart monitoring cases and one 
intermittent auscultation case were associated with fail- 
ures in aspects of the hospital’s policy other than fetal 
heart rate monitoring (these included the other three 
intrapartum stillbirths). Of nine deaths that fcllowed 
neonatal seizures, six were primarily ascribed to “as- 
phyxial conditions developing during labor,” two in the 
electronic fetal heart monitoring group and four in the 
intermittent auscultation group. 

The three deaths ascribed to trauma in the electronic 
fetal heart monitoring group were all due to tentorial 
tears associated with forceps delivery prompted pri- 
marily by failure to advance in the second stage of labor. 
The traumatic death in the intermittent auscultation 
group was due to a tentorial tear in a second twin de- 
livered vaginally by the breech. In each group there 
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Table X. Neonatal seizures} 


Sequela of seizures 





Neonatal death 


Survival . 9 

Total : . 12 

Relative risk 0.45 

95% Confidence 0.22-0.91 
limit 


Table XI. Stillbirths and neonatal dedthst 





Intermittert 


Electronic fetal ' 
monitoring auscultatioa 
Intrapartum : 3: i 2 
` stillbirths 
Neonatal deaths 1l : 12 
Total . 14 14 


+These include the nine deaths following neonatal seizures. 


were two neonatal deaths of babies who were dis- 
charged from the hospital apparently well. Two of 


these died because of fractures of the skull resulting — 


from trauma at home, one was due to the sudden infant 


death syndrome, and the fourth was caused by nec- 


rotizing enterocolitis. l 

In summary, when the major advẹrse outcomes. in 

the two groups of neonates as a whole are compared, 

- the outstanding difference relates to the frequency of 
abnormal neonatal neurological characteristics among 
babies who survived. 

Follow-up examination at 1 year of age has been suc- 
cessfully accomplished in 42 of the 43 babies who sur- 
vived seizures and other simultaneous abnormalities of 
tone and reflexes in the neonatal period. At this ex- 
amination, three babies in each trial group, all of whom 
had experienced neonatal seizures, were judged to Fave 
major neurological disabilities, including cerebral palsy. 

Stratified analyses. A total of 22.5% of mothers met 
one or more of the predefined criteria for “high-risk” 

_ cases. Compared with those who mét none of these 
` criteria, these women were 2.7 times more likely to have 
had a cesarean delivery. Furthermore, their babies were 


more than three times more likely to have had an Apgar, 


score of <4 at 1 minute, to be admitted to the special 
care nursery, or to suffer a stillbirth or neonatal death. 
Within the risk groups, however, there was no evidence 


suggesting a differential effect of the two policies on. 


these measures of outcome, Table XIII shows the dis- 
tribution of the 39 cases of seizures in the two risk 


groups. Overall, the frequency of seizure cases in the’ 


high-risk group (4.3/1000) was greater than that ir the 


Electronic fetal monitoring Intermittent auscultation 
> 38 ; 6 
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Significance 
21 p < 0.05 
(x? = 4.00, 1 df) 
27., p = 0.025 


e = 4.99, 1 df) 
1.0 i 





low-risE group (2.6/1000). Despite this, the effect in 
cases oT seizures prevented was apparently greater in , 
the low-risk group (1.8 seizure cases per 1000 high-risk ` 
babies electronically monitored compared with 2.4 sei- 
zure cases per 1000 low-risk babies electronically mon- 
itored) In contrast, the risk of seizures followed by 
survival was almost identical in the two risk groups 
(2.3/1090), as was the apparent effect in seizure cases 
prevented by electronic fetal heart monitoring (1.9 sei- , 
zure cases per 1000 babies electronically monitored in 
the high-risk stratum and 1.8 seizure cases per 1000 
babies electronically monitored in the low-risk stratum). 
The overall difference-in seizure rates reflected the 
experience, of the 75% of babies for whom the interval 
between random treatment allocation and delivery was 
more than | hour. Scalp blood sampling and forceps 
delivery were more common in the electronic fetal 
heart monitoring group among babies who were deliv- 
ered within 1 hour of entry. Despite this, there were 
equal numbers of babies who survived seizures (two) in 
each group who were born during this time period. 
This analysis suggested a relationship between the 
effect of electronic fetal heart monitoring and the du- 
ration of labor. For this reason an additional stratified 
analysis was performed to assess the effect of the two 
policies in relatively short and relatively long labors.. 
(Table XIV). The cutoff point (5 hours) for defining 
these two groups was chosen prior to the inspection of 
the daza and was intended to generate strata with sim- 
ilar numbers of seizure cases. The 15% of labors that 
lasted more than 5 hours included 62% of the neonatal 
seizure cases and demonstrated all the protective effects 
of electronic fetal heart monitoring. In this subgroup 
there was a nearly fourfold difference in the rate of 
neonazal seizures associated with the two trial policies. 
Oxytozin`was more commonly used in longer labors. 
Further analysis (Table XIV) (which was not prespec- 
ified in the protocol and is also based on very small 
numbers) suggested that this difference in seizure rates ` 
in labors lasting more than 5 hours existed whether or 
not oxytocin had been used to induce or accelerate 
labor. In shorter labors, however, a lower seizure rate 
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Table XII. Pathologic subgroups of stillbirths and neonatal socal 







Primary cause of stillbirths 
and neonatal deaths 


Asphyxial conditions developing in labor 
Conditions associated with immaturity 
Birth trauma 

Other 


Total 


Electronte fetal monitoring 






Intermittent auscultation 


7 7 

i 401) 
30) ST 
3 2 
l4 14 


Figures in parentheses refer to the numbers of cases in which asphyxial conditions developing during labor may have been 
contributing factors but were not considered to be the primary cause of death. 


Table XIII. Distribution of 39 cases of neonatal seizures by risk group and allocated groupt 






Pregnancy risk factor present 1492 
Seizures followed by neonatal death 3 
Seizures followed by survival 2 
Total 5 

Pregnancy risk factor not present 5038 
Seizures followed by neonatal death 0 
Seizures followed by survival 7 
Total ; 7 





Intermittent 


auscultation Difference 


1539 
3 1.9 0 +0.1 
5 3.2 3 -19 
8 5.2 3 -1.8 
5015 
3 0.6 3 -0.6 
16 3.2 9 -1.8 
19 3.8 12 —2.4 


Table XIV. Distribution of 39 cases of neonatal seizures by duration of labor and use of 
oxytocin in labort 





Labor <5 hr 
Oxytocin used in labor 0 
Oxytocin not used in labor 7 
Total 7 
Labor >5 hr 
Oxytocin used in labor 4 
Oxytocin not used in labor 1 
Total 5 





Electronic fetal monitoring 






Intermittent auscultation 








per 1000 per 1000 
0.0 4 11.7 
1.7 4 1.0 
1.6 8 1.8 
3.5 15 12.3 
1.1 4 4.0 
2.4 19 8.5 





in the electronic fetal heart monitoring group was ap- 
parent only in cases in which oxytocin had been used 
during labor. 


Comment 


The National Maternity Hospital in Dublin has a 
larger number of births than any other maternity unit 
in the British Isles. There is a uniform approach to the 
conduct of labor which has been described in detail by 
O'Driscoll and Meagher."' In particular, there is a 
nurse-midwife with each woman, progress is assessed 
at least every 2 h. urs, and oxytocin is used to accelerate 
slow labor in primigravid women at an early stage. (In 
the study population, 23% of women received oxyto- 


cin.) The amniotic fluid is inspected early in labor, and 
in the 5% of cases in which either the fluid is signifi- 


. cantly stained with meconium or no fluid is seen the 


fetus is deemed to be at special risk. These cases were 
not eligible for this trial. All other cases of at least 28 
weeks’ gestation, regardless of risk status in other re- 
spects, were eligible for entry once a a diagnosis of labor 
had been made. 

Pricr to the trial, these eligible cases with normal 
amniotic fluid were supervised with intermittent aus- 
cultation and fetal scalp blood pH estimatior. where 
indicated; thus the hospital had extensive experience 
with this method of fetal monitoring. It also had con- 
siderable experience of electronic fetal heart monitor- 
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ing because this technique had been used routinel™ in 
about 500 cases annually in which the fetus was con- 


sidered to be at special risk. Furthermore, the serior 


resident obstetricians have all received training outside 
the Republic of Ireland in hospitals in which electrcnic 
fetal heart monitoring is used more or less routirely. 
Fetal scalp blood sampling is commonly used in the 
hospital, not only as an adjunct to fetal heart moni.or- 


ing but also in cases in which there was either absent 


amniotic fluid or significant meconium staining of the 
fluid and in labors of more than 8 hours’ duration. 

` It is important to stress again that the design of his 
trial was “pragmatic” (as opposed to “explanatory”. to 
use the terminology of Schwartz et dl." 
the comparison of subjects who have been randonly 
allocated to one of two clinical policies of intrapartim 
fetal heart monitoring, as these would be used in eve ry- 
day clinical practice in this hospital. This experimeatal 
design takes into account the reality that sometimes it 
will not be either possible or appropriate to’ apply 
throughout labor the method of fetal monitoring“ se- 
lected, despite an intention to do this at the time of 
entry to the trial. The design does, of course, dep-nd 
on the large majority of cases being monitored with zhe 
allocated method, as was achieved in this trial. Acccrd- 
ing to this pragmatic design the extra time taken tc set 
up electronic fetal heart monitoring compared with=he 
time for intermittent auscultation is considered tc bė 
an integral part of the electronic fetal heart monitoring 
policy. Some women (10.5% in this study) are delivered 
too quickly for this to be successfully accomplished. 
Fetal surveillance might be suboptimal while electrcnic 
fetal heart monitoring is being organized and befo-e a 
satisfactory tracing is available. There was no evidence 
from the stratified analysis based on time interval be- 
tween trial entry and delivery to suggest that this oc- 
curred. The number of adverse outcomes in this a 1al- 
ysis was small, but the differential effects of the wo 
policies did appear to be restricted to' those who were 


` in the trial sufficiently long to be monitored with the 


method to which they had been allocated, 

Because women in the intermittent auscultation 
group were more likely to be mobile during labcr it 
had been predicted that their labors would be shor-er; 
in fact their labors were longer (Table V). Comparzble 
data from other randomized trials** (S. Neldam, per- 
sonal communication) shows no clear pattern. One pos- 
sible mechanism for such an effect in this study is zhe 
extra vaginal manipulation with associated release of 
prostaglandin in the electronic fetal heart monitoring 
group. Women in the electronic fetal heart monitoring 
group were also more likely to be delivered by forc: ps, 
but this difference did not explain their shorter labors. 

The less frequent use of opiate and epidural aval- 
gesics in the electronic fetal heart monitoring greup 


* This impties 
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(Table V) was also unexpected. Some of this difference 
is explained by the shorter duration of labor. When this 
factor :s taken into account the difference in use of 
meperidine (a maximum of 2 doses of 50 mg) just fails 
to reac statistical significance at the 5% level. Com- 
parable data are available in five of the other six ran- 
domized contrclled trials. No clear pattern emerges 
from these; in -hree of these studies more intramus- 
cular analgesic ‘was given to the intermittent ausculta- 
tion groups and in two the rates were higher in the 
electronic fetal heart monitoring groups. 

The änding of a low cesarean delivery rate and little 
difference between the rates associated with the two 
policies is in contrast with the results of the other ran- 
domized controlled trials. We believe that the pattern 
in this trial reflects first, the use of fetal scalp blood pH 
estimat.on in both trial groups; second, the strict audit 
of cesavean deliveries at the National Maternity Hos- 
pital; and third, the infrequent use of epidural anes- 
thesia, a form of pain relief that is known to predispose 
to fetal heart rate abnormalities.” 

Electronic fetal heart monitoring identified nearly 
twice as many fetuses with low scalp blood pH (Table 
IV). Tre threefold difference in the number identified 
as a consequence of an abnormal heart rate was partially 
offset by a difference in the number identified when 
the duration of labor exceeded 8 hours (Table IV). 
Established. hospital practice (which applied to the in- 
termittent auscultation group) of sampling fetal blood 
after 8 hours was modified in the electronic fetal heart’ 
monitoring group; if the fetal heart rate tracing was 
normal and labor was progressing satisfactorily, fetal 
blood sampling was omitted. For this reason, twice as 
many tlood: samples were taken for this indication in 
the intermittent, auscultation group (Table III). To 
some éxtent this diluted the differences between the 
two manitoring policies (Table IV). Nevertheless, twice 
as marry cesarean deliveries were prompted by a low 
scalp pH in the electronic fetal heart monitoring group 
as com 2ared with the intermittent auscultation group. 
and this entirely explained the difference in the overall 
cesarean delivery rates (Table VI). In contrast, the small 
numbe> of forceps deliveries prompted by low scalp 
pH wa: similar in the two groups and the marked dif- 


‘ference in the overall rate was almost totally explained 


by differences in the numbers of forceps deliveries per- 
formec for abnormalities of the fetal heart rate alone 
(Table V1). 

The small difference (3/1000) in the rates of puer- 
peral pyrexia (defined as one temperature reading of 
38° C cr more) was explained by the differences in the 
rates o? genital tract infection. This finding was rein- 
forced by an in-depth study in 2716 of the women in ` 
the tricl. All cases in which the temperature reached 
37.2° C at least 24 hours after delivery were screened 
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for infection. Genital tract infection was three times 
more common in the electronic fetal heart monitoring 
group (x? = 4.01, 1 df, p< 0.05) but rates of other 
infections were similar in the two groups. These find- 
ings are consistent with the findings in other random- 
ized controlled trials*® and also some observational 
studies,’ althcugh intrauterine catheters were not used 
in the presen: study. 

Studies using observational data’ have also suggested 
that babies are at increased risk of infection when in- 
ternal monitoring is used. This was not confirmed by 
this study or by the pattern of results in the six other 
randomized controlled trials. In more than 5000 cases 
in this trial where a scalp electrode was applied not a 
single scalp abscess was found. | 

Neonatal trauma rates were similar in the two groups. 
Most major trauma was sustained by babies delivered 
vaginally either with forceps or by the breech. The 
exceptions were cases of Erb’s palsy in large babies de- 
livered spontaneously. Babies allocated to electronic fe- 
tal heart monitoring were 33% more likely to be deliv- 
ered by forceps than those managed with intermittent 
auscultation. All three deaths ascribed to traumatic in- 
tracranial hemorrhage following forceps delivery were 


in the electronic fetal heart monitoring group. This 


may be a chance difference, but it is consistent with 
recent reports’ suggesting that the incidence of fetal 
trauma is directly related to the frequency of operative 
vaginal delivery.” The few cases of scalp trauma were 
associated with fetal scalp blood sampling. There was 
little evidence that use of the scalp electrode per se 
caused trauma; this contrasts with the findings of ob- 
servational studies using other types of electrodes.' 

There was no difference between the two groups of 
babies: at birth as judged by Apgar scores, need for 
endotracheal intubation, and admission rates to the 
special care nursery (Table VII). In the subsample for 
which umbilical cord venous pH was successfully mea- 
sured, the proportion of values <7.10 was lower in the 
electronic fetal heart monitoring group, but this ob- 
servation is based on small numbers and does not reach 
statistical significance. 

There were equal numbers of deaths in the two 
groups and these occurred at similar times in relation 
to labor. It is notable that the mortality rate (stillbirths 
and neonatal deaths) of babies included in the trial (2.1/ 
1000) is substantially lower than the rate in babies in- 
eligible for the trial because of meconium or no visible 
amniotic fluid (11.4/1000) and also lower than the rate 


experienced by those who were delivered too rapidly: 


to enter the trial (3.5/1000). 

Poor compliance with the protocol was associated 
with one death in each group. Electronic fetal heart 
monitoring tracings that “required clinical action” did 
prompt appropriate action in most cases. In the mi- 
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nority of cases (0.8% in the first stage and 1.3% in the 
second) in which appropriate action was not taken, 
there was one case of neonatal seizures and two cases 
of persistent abnormal neonatal neurological features. 
Compliance with the intermittent auscultation policy 
was more difficult to assess. The case-note review re- 
vealed that in 0.8% of cases an auscultated fetal heart 
rate abnormality was recorded but apparenily not 


acted on. 


There were significantly fewer cases of neonatal sei- 
zures among those allocated to electronic fetal heart 
monitoring. This finding is consistent with the results 
of the pooled analysis conducted by Chalmers? on data 
derived from the other randomized trials which com- 
pared electronic fetal heart monitoring plus scalp blood 
sampling with intermittent auscultation. The differ- 
ence in seizure rates in this trial was reflected among 
both those infants who survived the neonatal period 
and those in whom seizures were followed by neonatal 
death (Table X). Overall, the electronic fetal heart mon- 
itoring policy was associated with a 55% reduction in 
the frequency of neonatal seizure cases. This estimate 
is, however, compatible with a real reduction of as little 
as 9% or as great as 78%. Looked at another way, the 
result suggests that to prevent one case of neonatal 
seizures it is necessary to monitor continuously 433 fe- 
tuses, but this figure may be as low as 240 or as high 
as 2167 fetuses monitored per case of seizures pre- 
vented. 

Babies with other categories of abnormal neonatal 
neurological features were also less common in the elec- 
tronic fetal heart monitoring group (Table IX). The 
main hypothesis tested on the first 10,094 babies deliv- 
ered in the trial was that the number of these cases 
combined with the number of deaths and seizure cases 
would be reduced by more intensive fetal monitoring 
(see section on hypotheses and sample size). The ob- 
served reduction of a third just failed to reach conven- 
tional levels of statistical significance (Table IX). Among 
these 10,094 babies, the numbers of deaths were iden- 
tical, however, and the observed difference in the num- 
ber of cases with abnormal neurological features (25 in 
the electronic fetal heart monitoring group compared 
with 41 in the intermittent auscultation group) is un- 
likely to be due to chance (x? = 3.4, 1 df, p = 0.07). 

Despite observations suggesting that some “high- 
risk” fetuses have a relatively low tolerance for intra- 
partum asphyxia,” we were unable to find any reflec- 
tion of such a phenomenon in the prespecified stratified 
analysis based on risk status. 

The differential effect of the two policies on neonatal 
seizure cases did appear to be related to duration of 
labor. In a secondary analysis, the difference in the 
seizure rate was found to be limited to the 15% of babies 
delivered after a labor of more than 5 hours (Table 
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XIV). Within this group there was a nearly fourfold 
difference and this appeared to be independent of oxy- 


-` tocin use during labor (Table XIV). Unlike the other 


results presented, this finding is not based on an anal- 
ysis which had been prespecified in. the trial design. 
Furthermore, it is based on small numbers. Neverthe- 
less, it is plausible that electronic fetal heart monitoring 


É could have this effect. When labor is. prolonged, ab- 


normal fetal heart rate patterns (P. Steer, unpublished 
observations), low fetal scalp pH,” and neonatal sei- 
zures (P. Mincham et al., ‘unpublished observationis) are 


all more common. This hypothesis, however, should be’ 
tested formally in any future randomized comparisons. 


of alternative methods of intrapartum fetal monitoring. 
What is the longer-term significance of the differ- 
ences we have found in the incidence of neurologically 


-abnormal neonates in-the two trial groups? Although 
the total nuniber of deaths in the two trial groups was 
similar, our study confirmed ‘the pattern of.death fol- | 


lowing neoriatal seizures suggested’ by Dennis and 
Chalmers” review of the world literature: Nine of 39 
babies (23%) who had seizures died in thé neonatal 
period, and in six of these nine cases, death was ascribed 
at necropsy to.asphyxial conditions developing during 
labor, vs. N até Be 

Abnormal neurological, signs in the néonatal period 


are also good predictors of longer-term’ status in sur- 
- vivors.'°?? In particular, neonatal seizures are strongly 


associated with childhood disability, particularly cere- 
bral palsy. Examination of children in our study l year 
after they experienced neonatal seizures or other si- 
muiltaneous abnormalities of tone arid reflexes has so 
far revealed six children with severe disabilities. This 
is a lower proportion 1 than would be expected from 
Dennis and Chalniers’ review and this is certainly in 
part a reflection of the short period of follow-up. De- 


spite the marked difference in the total numbers of i ' 


seizure cases in the two trial groups, equal numbers 
of babies in each group were found to have severe 
disabilities at 1 year of age. The nature and ‘extent 
of, any relationship that exists between ‘ ‘intrapartum 
asphyxia” and long-term disability remain controver- 
sial®-?> and are discussed elsewhere." 

.We plan to review at 4 years of age all babies whe 
exhibited abnormal neurological:signs in. the neonatal 
period, These reexaminatioris will include psycholog- 
ical and neurological assessments as well as tests of hear- 


: ing, sight, and speech when indicated: Gases of cerebral’ 


palsy among babies who did not have abnormal neu- 


~ rological ` signs in the neonatal period and who there- 


fore will not have been followed up systematically will 
be identified at the time of referral to specialist clinics. 


The implications of the findings presented i in this. 
report can be considered in the light of what they con- - 


tribute to the development of both theory and practice. 
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We be ieve that the results of this large human exper- 
iment provide important evidence concerning the way 
in which obstetrically preventable intrapartum fetal as- 
phyxia manifests itself during the neonatal period. Our 
results suggest that such asphyxia is reflected in early- 


` onset neonatal seizures (and other abnormal neurolog- 
ical signs, similar to.the premonitory signs of seizures) 


but. nct in depressed: Apgar scores. Indeed, the fre- 
quencr of depressed Apgar scores at all lévels was so 
similar in these two large, randomized cohorts exposed ` 
to different degrees of fetal asphyxia that the validity 
of the Apgar score as an indicator of preventable in- 
trapar-um asphyxia is seriously called into question. 
Others have already drawn attention to the poor cor- 
relation between Apgar scores and umbilical cord blood 
gas values." The extent to which the latter reflect 
prever.table intrapartum fetal asphyxia also remains 


unclear, Although the randomized cohorts reported 


here are larger than any others reported in the liter: 


‘ature, -he suggestion from these data that levels.of cord 


venous pH <7.10 might reflect preventable fetal as- 
phyxiz: does nct reach conventional levels of statistical 
significance. Larger experiments are required to assess 
the vaidity.of cord blood gas measurements both.as 
indicators of obstetrically preventable intrapartum fetal 


asphyxia and as predictors of long-term status in child- 


hood. ` oe 

Theimplications of our findings for obstetric practice 
must recessarily depend on judgments concerning the 
significance of preventing intrapartum fetal asphyxia 
and thereby reducing abnormal neurological signs dur- . 
ing the neonatal period. These abnormalities are often 


. disturbing for parents and staff alike. -Whatever their 


longer-term implications may turn out to be, some peo- 
ple will undoutttedly feel that it is important to prevent 
them by-more intensive intrapartum fetal monitoring 
in all abors. Others who wish to use. electronic fetal 
heart monitoring and scalp sampling more selectively 
may choose to base their practice on the results of the 
stratified analysis which suggests that the benefits of the 
more intensive method of fetal monitoring are re- 
stricted to relatively long labors. Although there are 
substantial reasons for thinking that such a judgment 
would be rational, wé must reiterate that this analysis 


was not prespecified in the trial protocol and that it 


cannot rule out the possibility of a differential effect of 
the two policies in shorter labors. Some people will wish 


- to await the results of further follow-up'assessments of 


babies who were neurologically abnormal as neonates 
before contemplating any extension of a far more re- 
stricted use of more intensive methods of intrapartum 
fetal monitoring. Last, there will be others who will 
conclude ‘that our results are not easily generalizable 


‘because they may simply reflect the specific context in 


which the trial was conducted. The implications of our 
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results for them are that they should mount further 
trials in other settings to test their hypotheses. 

We would end by stressing that in selecting from 
these and other policy options it will always remain 
important to take into account both the wishes of in- 
dividual women in labor” and wider issues such as al- 
ternative uses of the additional resources required for 
more extensive use of intensive intrapartum fetal mon- 
itoring. 

A project of this size requires the collaboration of 
large numbers of people and we are grateful to all those 
who have helped us. In particular, we thank Noemi 


Mackey and Marie-Therese Joy for so efficiently per- 
forming the day-to-day data collection; Valerie Greig 


and her nursing colleagues in the delivery suite and on” 


the postnatal wards; Colm O’Herlihy, Patricia Crowley, 
Michael Foley, Michael Turner, and all members of the 
resident medical staff; Niall O’Brien for initiating and 
assuming overall responsibility for follow-up studies 
and Margaret Moore for help in organizing these; Mar- 
garet Lett and Della O'Donnell and their colleagues in 
the Medical Records Department; Loretta O’Connor at 
the Computer Centre, University College, Dublin; the 
staff of the Central Statistical Office, Dublin; Michael 
Gillmer, David Baum, and Klim McPherson for their 
assessment of the interim results and statistical advice; 
and Al Haverkamp, Miriam Orleans, Richard Beard, 
Yan Cooke, and Ted Quilligan for advice on the trial 
design. 
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Maternal serum a-fetoprotein screening: The effect of 
participation on anxiety and attitude żoward pregnancy in 


women with normal results 


Barbara K. Burton, M.D., Robert G. Dillard, M.D., and Elizabeth N. Clark, M.A. 


Winston-Salem, North Carolina 


The purpose of this study was to assess the psychological impact of maternal serum a-fetoprotein 
screening on pregnant women with normal results and their male partners. Assessments of anxiety (as 
measured by the state-trait anxiety inventory) and attitudes toward pregnancy (as measured by the 
maternal attitude to pregnancy instrument) were conducted sequentially beg nning at 16 weeks’ gestation 
in women participating in the maternal serum a-fetoprotein screening with normal results and in women 
without access .to screening. Screened subjects exhibited similar or lower levels of anxiety at each point in 
time as compared to unscreened subjects.. In addition, they axhibited a similar or more positive attitude 
toward pregnancy. No differences in anxiety were observed between male partners in the two groups. 
Participation in screening appeared to have no adverse psychological effect on the subjects studied. (AM J 


OBSTET GYNECOL 1985;152:540-3.) 


Key words: a-Fetoprotein, pregnancy, screening 


During the past decade, it has been repeatedly dem- 
onstrated that measurement of maternal serum a-feto- 
protein is an effective screening tool for the identifi- 
cation of the majority of fetal neural ‘tube defects. Al- 
though many of the original studies were conducted in 
the United Kingdom, several large pilot studies in the 
United States have demonstrated the effectiveness and 
feasibility of maternal serum a-fetoprotein screening 
in the United States.** These developments have gen- 
erated considerable controversy regarding the advis- 
ability of including maternal serum a-fetoprotein 
screening in routine obstetric care.** Much concern has 
centered on the potential adverse psychological impact 
of screening on the pregnant woman. We have recently 
demonstrated that women with maternal serum a-feto- 
protein elevations experience significant anxiety during 
the course of subsequent testing but, if further testing 
yields normal findings, do not exhibit heightened anx- 
iety or altered attitudes toward pregnancy during the 


remainder of the pregnancy.’ It could still be argued, 


however, that the mere exposure to maternal serum a- 
fetoprotein screening, even among women with normal 
test results, could lead to heightened anxiety or altered 
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attitudes that would not be apparent without examining 
these variables in women not exposed to such a screen- 
ing program. 

The purpose of the present study was to compare 
anxietr and attitudes toward pregnancy in women un- 
dergoing maternal serum a-fetoprotein screening with 
norma. results and in those without access to a screen- 
ing program. 


Material and methods 


Scresned subjects in the study were participants in a 
screening program for neural tube defects in North 
Carolima and served as controls in a study of anxiety 
and atitudes toward pregnancy among patients with 
materr.al serum a-fetoprotein elevations.’ Details of the 
screening program in general’ and the methods of se- 
lection and recruitment of subjects’ have been previ- 
ously described. The instruments used in the study 
were the state-trait anxiety inventory’ and the maternal 
attitud= to pregnancy instrument.” The state-trait anx- 
iety inentory consists of a 20-item “A-state” scale [de- 
signedto assess the level of relatively transient situation- 
relatec (“state”) stress perceived in a particular situa- 
tion] and a 20-item “A-trait” scale (designed to measure 
the relatively stable long-term “resting level” of anxiety 
in the :ndividual). The state-trait anxiety inventory has 
been subjected to intensive validity and reliability test- 
ing and is suitable for repeated administration. The 
maternal attitude to pregnancy instrument consists of 
48 items with which the respondent must strongly 
agree, disagree, or strongly disagree. It is designed to | 
assess attitudes toward pregnancy along several dimen- 
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Fig. 1. State-trait anxiety inventory A-state scores in screened and unscreened subjects. @, Screened; 


O, unscreened. 
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Fig. 2. State-trait anxiety inventory A-state scores in male partners of screened and unscreened 


subjects. @, Screened; ©, unscreened. 


Table I. Characteristics of study groups 


Screened 

No. of subjects 145 
Percent white 100 
Percent primigravid 59 
Mean age 29 
Percent planned pregnancies 77 
Hollingshead scale (% in each class) 

I 15 

II 34 

Ill 30 

IV 21 

Vv 0 


*As determined by x’ analysis. 


[j 
‘ Unscreened Difference* 
44 — 
100 NS 
36 NS 
28 NS 
69 NS 
p < 0.001f 
7 
16 
25 
50 
2 


tDistribution among Hollingshead classes of screened versus unscreened subjects. 


sions, including fearfulness, attitudes toward child, at- 
titudes toward doctor, concern over child’s normalcy, 
and general well-being. It has not been as extensively 
evaluated as the state-trait anxiety inventory with re- 
gard to its suitability for repeated administration. The 
schedule and method of questionnaire administration 
were as previously described.’ 

Unscreened subjects were recruited from a neigh- 
boring county in North Carolina not served by the 
screening program for neural tube defects. All neigh- 


boring counties without access to screening are rela- 


tively sparsely populated, so that fewer unscreened sub- 
jects were available for study. During a 1-year period, 
cooperating physicians approached patients at their 
first prenatal visit and asked if they would be willing to 
discuss with project staff possible participation in a 
study designed to assess parents’ feelings during preg- 
nancy. Those whe expressed a willingness to be con- 
tacted were subsequently called by the study coordi- 
nator and a home visit was scheduled at 16 weeks’ ges- 
tation, At this time, the sequence of assessments was 
explained, and subjects who agreed to participate were 
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Fig. 3. Maternal attitude to pregnancy inventory scores in 
screened and unscreened subjects. @, Screened; O, unscreened. 


given the first set of questionnaires. Subsequent as- 
sessments were conducted on the same schedule and 
in the same fashion as for screened subjects. 


Results 


The characteristics of the screened and unscreened 
groups are shown in Table I. Significant differences 


were observed between groups only for socioeconomic’ 


status as determined by Hollingshead’s two-factor in- 
dex of social position." Screened subjects tended to be 
better educated, and larger numbers were profession- 
als; therefore, more controls than experimental sub- 
jects were found in the higher socioeconomic classes (I 
and II). ` 

The state-trait anxiety inventory A-trait and A-state 
scores and the maternal attitude to pregnancy instru- 
ment scores were analyzed by multivariate analysis of 
variance, controlling for social class, gravidity, and 
planned versus unplanned pregnancy. Screened and 
unscreened groups were compared at each point in 
time. 

There was no significant difference in trait anxiety 
between screened and unscreened subjects (male or 
female). Results of the sequential assessments of state 
anxiety in female subjects are illustrated in Fig. 1. A 


significant difference between groups is observed only 


at the 18-week assessment, at which time the un- 
screened subjects were significantly more anxious than 
the screened subjects (p < 0.001). Both groups exhib- 
ited a gradual rise in anxiety as the delivery date ap- 


proached, with a significant fall by 1 month following . 


delivery. 

The course of anxiety in male subjects is illustrated 
in Fig. 2. No significant differences were observed be- 
tween partners of screened and unscreened subjects. 

The sequential assessments of maternal attitudes to- 
ward pregnancy are illustrated in Fig. 3. Although 
scores of unscreened subjects were generally lower than 
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those of screened subjects throughout pregnancy, re- 
flecting a more negative attitude toward pregnancy, the 
difference was significant only at the time of the 24- to 
26-week assessment (p < 0.02). 


Comment 


The effect of the presence of a screening program 
for neural tube defects in the community on patient 


- anxiety has been studied in Sweden by Berne-Fromell 
and Kjessler."* They found lower levels of anxiety in 


middle and late pregnancy in women living in an area 
with a maternal a-fetoprotein screening program than 
in wonen living in an area without access to screening. 
In adcition, Berne-Fromell et al. documented similar 
degrees of anxiety in patients who accepted screening 
and had normal results and in those who refused 
screening. Our results are similar to theirs in that we 
have Ccemonstrated that participation in screening has 
no adverse effect on the general level of anxiety ob- 
served among patients with normal maternal a-feto- 
protein screening results. In fact, the one significant 
difference observed between screened and unscreened 
subjeccs reflected a higher level of anxiety in un- 
screened subjects at 18 weeks’ gestation. Since this ob- 
servation was not accompanied by the finding of sig- - 
nificartly higher anxiety at any of the other assess- 
ments, it may have been a spurious observation. In any 
case, Dur data and those of Berne-Fromell and 
Kjessler'? would seem to lay to rest the argument that 
the pr2sence of a screening program in a community 
may rżise the general level of anxiety among pregnant 
women, — 

Our data also indicate that participation in screening 
has litte or no effect on maternal attitudes toward preg- 
nancy. If there is any effect at all, it would appear to 
be a beneficial one. The only significant difference in 
attitudes between groups occurred at 24 to 26 weeks’ 
gestation, at which time the unscreened subjects exhib- 
ited a nore negative attitude toward pregnancy. Since 
this diference occurred only at a single point in time, 
it is again difficult to know if it is of real significance. 

Maternal a-fetoprotein screening is an effective tool 
in the prenatal ‘detection of neural tube defects. We 
have previously demonstrated that the anxiety expe- 
rienced by patients with maternal serum a-fetoprotein 
screen.ng elevations is transient and is totally alleviated 
by normal findings during the course of subsequent 
testing.’ We demonstrate here that participation in ma- 
ternal serum a-fetoprotein screening has no significant 
effect on anxiety or attitudes toward pregnancy in pa- 
tients with normal maternal serum a-fetoprotein re- 
sults. ‘Given the appropriate setting, these findings lend 
furthe- support to our belief that maternal serum a- 
fetoprotein screening should be a routine part of ob- 
stetric tare. 
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Fetal echocardiography 


V. M-mode measurements of the aortic root and aortic valve in 1 second- 
and third-trimeéester normal human fetuses 


Greggory R. DeVore, M.D., Bijan Siassi, M.D., and Lawrence D. Platt, M.D. 


Los Angeles, California 


The aortic root dimension and aortic valve excursion of 43 normal fetuses were recorded with M-mode 
echocardiography and the measured dimensions correlated with noncardiac measurements (biparietal 
diameter, head circumference, abdominal circumference, and femur length) and cardiac measurements 
(diastolic biventricular inner dimension, diastolic left ventricular internal dimension, and mitral valve 
excursion). The correlation coefficients for the aortic root dimension ranged between 0.87 and 0.95, while 
those for the aortic valve excursion ranged between 0.78 and 0.87. Regression analysis demonstrated that 
the best fit of the data was a linear model from which the 5% and 95% confidence limits were computed 
for individual predictions of aortic root dimension and aortic valve excursion from noncardiac and cardiac 


measurements. (AM J OBSTET GYNECOL 1985;152:543-50.) 


Key words: Aorta, ultrasound, fetus, echocardiography, M-mode 


With the introduction of diagnostic ultrasound, it is 
now possible to image the fetus and evaluate a number 
of organ systems. During the past few years reports 
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have been published in which investigators have de- 
scribed normal anatomy of the fetal heart using real- 
time and M-mode ultrasound.'’* More recently, data 
have keen published in which M-mode cardiac chamber 
dimersions,** ventricular and septal wail thickness,** 
and atrioventricular valve excursion’ have been re- 
ported for the developing fetus. Although the above 
information is important for evaluation of the ventric- 
ular inflow tracts, it is also necessary to be able to assess 
the outflow tracts as well. Because of their position 
within the chest, the aortic root and valve are easy to 
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- Fig. 1. Fetal ventricular meastirements. Tke M -mode echocazdiogram was recorded by directing the ~ 

|, cursor perpendicular to the interventricular septum at the level of the atrioventricular valves. From - 
the tracing the following measurements were obtained: diastolic biventricular inner dimension (J 
to 3), left ventricular internal dimension (2 to 3), and mitral valve opening excursion (4 to 5). 
RV = Right ventricle; LV = left ventricle; RA = right atriam; LA = left atrium; TV = tricuspid 
valve; MV = mitral valve; RVWT = right ventricular wall tiickness; RVID = right ventricular in- . 
ternal dimension; JSWT = interventricular septal wall thickness; LVID = left. ventricular internal 


dimension; LVWT = left ventricular wall -hickness: 


_ image and an M-mode recording is easily.obtained In 
addition, there. are a number of congenital malfor- 


mations involving the aortic root and for valve that have 


major implications for the neonate once birth occurs? 
For. these reasons, this article will report: the res.lts 
“from an ongoing study in which M-mode dimensions 
of the aortic reot and valve were correlated ‘with ulzra- 

sound-determined fetal growth and ventricular param- 
eters from normal fetuses between 18 and 41 -weeks of 
gestation. a, 


Material and methods 


Forty-three normal fetuses between! 18 and 41 weeks 
. of gestation were included, in the study. There was no ` 


history of maternal diseases that would predispose to 
abnormal fetal growth or development: Examination 
of the fetal head, trunk, and extremities was accom- 
plished with a linear array system (Siemens 2380 or 
General Electric RT 3000), and the following noncar- 
diac growth parameters were medsured: biparietal di- 
ameter,’ head circumference,’ abdominal circumfer- 
ence,’ and femur length. Real-time evaluation of the 
following cardiac structures was accomplished as pre- 
viously described: right and left atrial and ventricclar 
„chambers, interatrial and interventricular septa, fcra- 


` mẹn ovale, mitral and tricuspid valves, aortic and gul- _' 


monic outflow tracts, and superior and inferior vena 


cava.''!! M-mode measurements of the diastolic biven-: 
’ tricular inner dimension, diastolic left -ventricular in- 
ternal dimension, and mitral valve excursion were >b-. . 


tained as previously described (Fig. 1).*. . 


$ 
1 


The real-time—directed M-mode recording of the 
aortic root and valve was'obtained by orienting the M- 
mode cursor (ATL Mark II, Bellevue, Washington) 
per ‘percdicular to the- outflow tract at the level of the 
semilunar valves. ‘Fhe two real-time 'views from which ` 
the M-mode was recorded were the short axis of the 
outflow tract and the left parasternal view (Fig. 2).' 

All rzal-time and M- mòde examinations were stored 
on vidzotape. During each examination. selected M- 
mode. ‘segments were recorded at 75 mm/sec on 6-inch 
hard-copy paper. An acceptable hard-copy recording 
for M-mode analysis consisted of the aortic valve leaflets 
opening, and closing in their characteristic boxlike man- 
ner (Fiz. 3). Ar image of;the aortic root, without semi- 
lunar valve thotion, was not used for analysis. 

With thé computer program previously describéd,* ` 


_meéasurenients consisted of the following: aortic root 


dimension at end-diastole, aortic valve opening excur- 
sion, left: ventricular . oe time, and heart rate 
(Fig. 3°. : 

Statistical eraso pe the data (STATPRO, Boston, 
Massac 1usetts) consisted of correlation and polynomial 
regress.on analysis (first to fourth power). The pre-. 
dicted méan and the 5% and 95% confidence limits 
were derived for the aortic root dimension and aortic ° 
valve opening excursion for each of the fetal growth 
parameters, (biparietal.diameter, head circumference, 


abdominal circumference, femur length) and ventric- 


ular parameters (diastolic ‘biventricular inier dimen- 


sion, diastolic left ventricular internal dimension, mitral, 


valve excursion). 
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SHORT AXIS 


LEFT PARASTERNAL 


Fig. 2. Real-time images illustrating the position of the M-mcde cursor for recording the aortic root 
dimension and valve excursion. The schematic illustrates the planes through the heart from which 
the real-time views were obtained. SVC = Superior vena ceva; RA = right atrium; A,Ao = aorta; 
PA = pulmonary artery; LA = left atrium; LV = left ventricle; RV = right ventricle; m = mitral 


valve. 


Results 


Regression analysis demonstrated that the best fit of 
the data was a first-order linear equation: i 


C [Y(ARD, AVE = 
b + mX(BPD, HC, AC, FL, DBID, LVID, MVE)] 


where ARD = aortic root dimension, AVE = aortic 
valve excursion, BPD = biparietal diameter, HC = 
head circumference, AC = abdominal circumference, 
FL = femur length, DBID = diastolic biventricular in- 
ner dimension, LVID = diastolic left ventricular inter- 
nal dimension, MVE = mitral valve excursion, m is a 
constant, b is the coefficient (Table I). 

Aortic root dimension versus noncardiac growth 
measuremenis. There was a significant correlation 
(p < 0.001) between aortic root dimension and the 
biparietal diameter (r = 0.92), head circumference 


(r = 0.92), abdominal circumference (r = 0.95), and | 


femur length (r = 0.94) (Table I). Fig. 4 illustrates the 
mean and the ninety-fifth and fifth confidence limits 
for aortic root dimension as predicted from the bipa- 
rietal diameter, head circumference, abdominal cir- 
cumference, and femur length. i 

Aortic root dimension versus ventricular measure- 
ments. There was a significant correlation (p < 0.001) 
between the aortic root dimension and the diastolic 
biventricular inner dimension (r = 0.94), diastolic left 
ventricular internal dimension (r = 0.92), and mitral 
valve excursion (r =0.87) (Table 1). Fig. 5 illustrates 


the mean and the fifth and ninety-fifth confidence lim- 
its for aortic root dimension predicted from the dia- 
stolic tiventricular inner dimension, diastolic left ven- 
tricular internal dimension, and mitral valve excursion. 

„Aortic valve excursion versus noncardiac growth 
measurements. There was a significant correlation 


_(p<0001) between aortic valve excursion and the 


biparietal diameter (r = 0.85), head circumference 
(r = 0 85), abdominal circumference (r = 0.87), and 
femur length (r = 0.87) (Table I). Fig. 6 illustrates the 
mean and the fifth and ninety-fifth confidence limits 
between aortic valve excursion as predicted from the 
biparietal diameter, head circumference, abdominal 
circurr ference, and femur length. 

Aor-ic valve excursion versus ventricular growth 
measurements. There was a significant correlation be- 
tween aortic valve excursion and the diastolic biventric- 
ular inner dimension (r = 0.82), diastolic left biven- 
tricular internal dimension (r = 0.78), and mitral valve 
excursion (r = 0.80) (Table I). Fig. 7 illustrates the 
mean and the fifth and ninety-fifth confidence limits 
for aortic valve excursion as predicted from each of the - 
above parameters. l 

Left ventricular ejection time versus heart rate. 
There was not a significant correlation between heart . 
rate and left. ventricular ejection time over the range 
studied (heart rate 121 to 181 bpm) (r = —0.1736; 
p> 0.10). The mean heart rate was 146 + 25 bpm 
(2SD) and the mean left ventricular ejection time was 
0.170 + 0.06 (28D). 


` „fetal heart, head, and upper extremities." ; 
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Fig. 3. M-mode tracing of aortic root and valve. The aortic 
M-mode measurements were measured between the following 
points: aortic root dimension (J and 2), aortic valve excursion 
(3 and 4), left ventricular ejection time (5 and 6), heart rate 
(5 and 7). LA = Left atrium. 


‘ 
i 


- Comment 


A brief review of fetal circulation is important to a 
better understanding of the practical application of the 
data from this article. Initially blood enters the right 
atrium from the superior and inferior vena cava where 
a major portion from the latter flows across the foramen 
ovale into the lower-pressured left atrium. During ven- 
tricular diastole blood from the left atrium enters the 
left ventricle where it is ejected during ventricular sys- 
tole through the aortic valve, into the ascending aorta. 
The major volume of blood from the ascending acrta 
is distributed to the fetal heart, head, and upper ex- 
tremities. , a 

Blood from the right atrium flows through the tri- 
cuspid valve into the right ventricle. During ventricular 


systole it is ejected through the pulmonary valve into. 


the pulmonary outflow tract where a major portion 
flows through the ductus arteriosus into the descending 
aorta. From here it is distributed to the fetal trunk end 
placenta. Therefore, as a result of fetal circulation, the 
right and left ventricles function as a parallel system, 
that is, the right ventricle pumps blood to the body end 


placenta while the left ventricle pumps blood to the — 


A$ a result of the in utero parallel circulation, 2b- 
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Fig. 4. Confidence limits of diastolic root dimension for non- 
cardiac zrowth measurements. ARD = Aortic root dimension; 
BPD = 2iparietal diameter; HC = head circumference; AC = 
abdomiaal circumference; FL = femur length. 


structicn of blood flow at the level of the inflow or ` 
outflow tracts of one ventricle is often reflected by 
changes in the size of ventricular and outflow tract di- 
mensions at birth. Therefore, when an anomaly of 
the cardiovascular system is suspected in utero, not only 
is it imJerative to examine the structural relationships 
of the .nflow and outflow tracts with real-time ultra- 
sound, but also one must quantitate the dimensions of 
these scructures.'4 l 

The zata from this study demonstrate a high cor- 
relatior (r = 0.92-0.95) between aortic root dimension 
and ncncardiac growth measurements (biparietal di- 
ameter héad circumference, abdominal circumfer-' 
ence, fmur length). Recent studies have been pub- 
lished rm which ultrasound-derived fetal weight or age 
has been correlated with real-time (r = 0.66) and M- 
mode neasurements (r = 0.90-0.91) of the aortic root 
dimenson (Table I1).* ™ ° An interpretation of the 
meaniry of the differences between the correlation co- 
efficiers from. these studies is best reflected by the r'2 
(correletion coefficient *2) which is the proportion of 
the var.ance of Y (aortic root dimension) that can be 


` predicted from the variance of X (weight, age, growth 
,measurements). Thus, if r = 0.95 for abdominal cir- 


cumfer=nce anc aortic root dimension, we can say that 
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Fig. 5. Confidence limits of aortic root dimension for cardiac 
yentricular measurements. ARD = Aortic root dimension; 
BVID = biventricular inner dimension—diastole; LVID = left 
ventricular internal dimension—diastole; MVE = mitral valve 
opening excursion. 


Fig. 6. Confidence limits for aortic valve excursion for non- 
cardiac growth measurements. AVE = Aortic valve excursion; 
BPD = biparietal diameter; HC = head circumference; AC = 
abdominal circumference; FL = femur length. 


Table I. Correlation and linear regression analysis comparing M-mode measurements of the aortic valve 
with noncardiac and cardiac growth parameters (N = 43) 









Correlation analysis Regression analysis 












Standard 
error estimate 





p Value 


Aortic root dimension (Y), 


with X = 
BPD 0.92 0.85 <0.001 0.087 216* 0.1145 — 0.0916 
HC 0.92 0.85 <0.001 0.085 234* 0.0339 — 0.1476 
AC 0.95 0.90 | <0.001 0.071 356* 0.0306 — 0.0058 
FL 0.94 0.88 <0.001 0.077 302* 0.1498 — 0.0549 
BVID 0.94 0.88 <0.001 0.071 270% 0.2788 0.0233 
LVID 0.92 0.85 <0.001 0.081 205* 0.6134 0.0151 
MVE 0.87 0.75 <0.001 0.104 108* 0.7520 0.1331 
Aortic valve excursion (Y), . 
with X = 
BPD 0.85 0.71 <0.001 0.083 104* 0.0756 — 0.0540 
HC 0.85 0.71 <0.001 0.082 111* 0.0224 — 0.0920 
„AC 0.87 0.76 <0.001 0.077 130* 0.0202 0.0036 
FL 0.87 0.76 <0.001 0.077 . 130* 0.0995 — 0.0325 
BVID 0.82 0.67 <0.001 0.086 74* 0.1751 0.0388 
LVID 0.78 0.60 <0.001 0.094 54* 0.3707 0.0497 
MVE 0.80 0.63 <0.001 0.090 62* 0.4967 0.0936 





Y = mX + b; Y = aortic dimension; X = growth or cardiac measurement. BPD = Biparietal diameter; HC = head drcum- 
ference; AC = abdominal circumference; FL = femur length; DBID = diastolic biventricular inner dimension; LVID = left 
ventricular internal dimension; MVE = mitral valve excursion. 


*p < 0.0001. 
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Fig. 7. Confidence limits for aortic valve excursion for cardiac 
ventricular measurements. AVE = Aortic valve excursion; 
BVID = biventricular inner dimension—diastole; LVID = left 
ventricular internal dimension; MVE = mitral valve opening 
excursion. 


90% (r'2 x 100) of the variance of one variable (adrtic 
root dimension) is predictable from the variance o` the 
other variable (abdominal circumference). In effect we 
know 90% of what we would have to know to make a 
perfect prediction of one variable from the other. Vith 
the use of r’2, it can be seen that the M-mode nea- 
surements of aortic root dimension (r’2 = 0.85 to 1.90) 
are much higher than the real-time measurementspre- 
viously reported (r’2 = 0.43) (Table II.” 

Besides the difference in r’2 values, there was < sig- 
nificant difference (p < 0.05) between the correl_tion 
coefficients (Z > 1.96) of the current study and thepre- 
viously reported real-time and M-mode cross-sectonal 
studies (Table II).* '"'* These findings are most Lkely 
secondary to differences in imaging techniques «ince 
the correlation coefficients between aortic root dinen- 
sion and fetal weight (r = 0.93) and gestationa age 
(r = 0.92) from our data base are not different rom 
those of the growth measurements (biparietal diameter, 
head circumference, abdominal circumference, f mur 
length) (G. R. DeVore, B. Siassi, and L. D. Platt un- 
published data). 

Although previous studies have reported the zortic 
root dimension, this is the first study to include zortic 
valve excursion. The importance of aortic valve excur- 
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Fig. 8. Aortic roct dimension in fetuses with a hypoplastic left 
ventrice (X) anc tetralogy of Fallot (®). ARD = Aortic root 
dimenson. 


sion is that it allows the clinician to assess the excursion 
of the valve as well as to provide an internal marker 
from which to determine if the plane of the M-mode 
is correctly oriented through the center of the aortic 
root. If either the anterior or posterior leaflets are not 
imaged, then the possibility exists of cutting through 
the root tangentially, thus foreshortening or increasing 
the actual aortic root dimension. Imaging the aortic 
valve =xcursion also enables left ventricular ejection 
time to be measured. As mentioned, the left ventricular 
ejecticn time was not correlated with heart rate during 
the incervals studied. This suggests that under normal 
physiclogic conditions the length of the ejection phase 
does rot vary with heart rate. 

The second part of the data analysis was the deter- 
minat on of confidence limits (5% and 95%) for the 
predicted Y (aortic root dimension, aortic valve excur- 
sion) from a given X (biparietal diameter, head circum- 
ference, abdominal circumference, femur length, dia- 
stolic >iventricular inner dimension, diastolic left ven- 
triculer internal dimension, mitral valve excursion). 
The benefit of this type of analysis is that measurements 
from Zetuses az risk for congenital anomalies (tetralogy 
of FaLot, aortic stenosis) can be compared with normal 
data to ascertain whether the aortic root dimension and 
aortic valve excursion are abnormal. To accomplish 
this, regression analysis was used for purposes of pre- 
dictinz aortic root dimension from a given fetal non- 
cardicc meastrement (biparietal diameter, head cir- 
cumference, abdominal circumference, femur length) 
and a cardiac (diastolic biventricular inner dimension, 
diastclic left ventricular internal dimension, mitral 
valve excursicn) growth measurement. This type of 
analysis, however, requires that each data pair (bipa- 
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Table II. Comparison of aortic root diameter with published studies 


Real-time 
` Study measurement 
This study 
BPD 
AC 
Allan et al.’ gestational age* 
Sahn et al.,"” estimated fetal weight} xX 


re 


M-mode 





Standard error 
measurement r r2 Z of estimate 
0.92 0.85 0.088 
0.95 0.90 0.070 
0.90 0.81 p < 0.05 0.069 
- 0.66 0.44 p < 0.05 Not given 


Z = Comparison of this study with those of Allan et al. and Sahn et al. 


*Gestational age determined from the biparietal diameter. 


+Estimated fetal weight determined from the biparietal diameter and abdominal circumference. 


rietal diameter, adrtic root dimension) be entered only 
once for each fetus studied. Thus, longitudinal studies 
in which the same fetus is examined more than once 
cannot use regression analysis.'® For this reason a cross- 
sectional study was undertaken which demonstrated 
that a first-order linear equation best described the 
data. 

By regressing the echocardiographic data against 
measured fetal growth parameters (biparietal diameter, 
head circumference, abdominal circumference, femur 
length) the examiner can choose which noncardiac 
growth measurement to use. This is especially impor- 
tant when there is an abnormal cephalic index or when 
one is dealing with a fetus with an anomaly of the fetal 
head, abdomen, or extremities in which one of the 
above growth measurements cannot be used because it 
is abnormal.'**! For example, if the fetal cardiovascular 
system of a fetus with hydrocephalus or dwarfism is 
evaluated, one should use the corresponding confi- 
dence limit graph which does not involve the affected 
organ system. 

Comparison of aortic root dimension and aortic valve 
excursion with cardiac structures (diastolic biventricu- 
lar inner dimension, diastolic left ventricular internal 
dimension, mitral valve excursion) allows quantitative 
examination of cardiac interrelationships. Pathologic 
conditions of the left ventricle and/or mitral valve might 
reflect changes in the size of the aortic valve and/or 
aortic root, that is, aortic stenosis, tetralogy of Fallot, 
hypoplastic aortic arch. Therefore, understanding the 
relationships between the aortic root dimension (aortic 
valve excursior.) and ventricular structures could be 
quite useful when one is assessing inflow and outflow 
tract measurements in fetuses with suspected cardiac 
anomalies. 

Although the subject of future reports, the approach 
outlined in this paper has assisted us in the diagnosis 
of fetuses with aortic stenosis, hypoplastic left ventricle, 
tetralogy of Fallot, and truncus arteriosus (Fig. 8). 
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Maternal serum a-fetoprotein in twin pregnancies 


uncomplicated by neural tube defect 


D. H. A. Redford and C. R. Whitfield, M.D. 
Glasgow, Scotland 


The maternal serum a-fetoprotein concentration was measured between 16 and 20 weeks in 145 twin 
pregnancies in which neither fetus had a neural tube defect. When the maternal serum a-fetoprotein 
concentration was less than two multiples of the singleton median, pregnarcy outcome was good; the 


extended perinatal mortality rate was 32.6/1000, mean birth weights for the first and second twins were 
2507 and 2443 gm, respectively, and mean gestation at delivery was 36 weeks, 6 days. When the 
maternal serum a-fetoprotein concentration was greater than four multiples of the singleton median, the 
outcome was poor; the extended perinatal mortality was 400/1000, mean kirth weights were 1963 and 
1523 gm, and mean gestation at delivery was 32 weeks, 4 days. The negetive correlations of maternal 


serum «-fetoprotein concentration with birth weight and gestation at delivery were highly significant. 
Maternal serum a-fetoprotein concentration in midpregnancy is a useful predictor of outcome in twin 
pregnancy, independent of the occurrence of neural tube defect, and it apcears to be related to the timing 
of delivery rather than fetal growth. (AM J OBsTeT GYNECOL 1985;152:550-3.) i 


t 
Key words: a-Fetoprotein, twins, perinatal mortality, neural tube defect, high-risk pregnancy 


Elevated maternal serum a-fetoprotein concen- 
tration is a sensitive indicator of fetal neural tube de- 
fect,"? but it also occurs in several other circumstances, 
including threatened or missed abortion, multiple 
pregnancy, and other fetal abnormalities, particularly 
abdominal wall defect.’ Even in the absence of any of 
' these conditions, an elevated maternal serum a-feto- 
protein concentration is a high-risk factor. Intrauterine 
growth retardation or preterm delivery will result in a 
low—birth weight baby in up to 35% ‘of cases, and peri- 
natal mortality is increased threefold.** 

In twin pregnancy the median maternal serum a- 
fetoprotein level is similar to the upper limit of normal 
for singleton infants at two to two and a half multiples 
of the singleton median.” * Ghosh et;al.* suggested that 
five multiples of the singleton median is a suitable cutoff 
point in twin pregnancy because it was exceeded by all 
1] twin pregnancies complicated. by neural tube defect 
in their series. They also showed that twin pregnancies 
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with maternal serum a-fetoprotein greater than five 
multiples of the singleton median had a fetal loss rate 
exceeding 50%, intrauterine death being the mecha- 
nism most commonly involved. 

Ghosh et al.° and Wald et al.” noted a negative cor- 
relation between the maternal serum a-fetoprotein 
level and birth weight in twins, but they were unable 
to ascertain whether earlier delivery or impaired fetal 
grow:h was mainly responsible. 

In the present study we examined the prognostic 
significance of maternal serum a-fetoprotein levels in 
a comsecutive series of twin pregnancies with delivery 
in a large British city during a 2-year period. 


Material and methods 


Twin births in Glasgow, Scotland, during 1981 and 
1982 were ascertained from statutory birth notification 
records. The maternal and infant case records of all 
283 twin pairs delivered in the city’s five major obstetric 
units were studied, and data were collected on maternal 
serura a-fetoprotein level, ascertainment of gestational 
age, pregnancy complications, gestation at delivery, 
birth weight, and weight for gestational age. Ultra- 
sound is routinely used to confirm gestational age at 
the frst attendance in three of the five hospitals and 
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Table I. Maternal serum a-fetoprotein and birth weight, gestational age at delivery, intrauterine growth 
retardation, and pregnancy outcome 












No. of pregnancies 46 
Birth weight 


Mean (twin 1) (gm + SD) 2507* + 618 

Mean (twin 2} (gm + SD) 2443* + 566 

<2500 gm (%) 46.7 

<1500 gm (%) 6.5 
Gestational age at birth 

Mean (days + S.D.) 2584F + 17.5 

<37 wk (%) 39.1 

<34 wk (%) 10.8 
Intrauterine growth retardation 

<fifth percentile (%) 22.7 

<tenth percentile (%) 39.8 
Pregnancy outcome 

Stillbirth 2 

First-week death 0 

Postperinatal death ] 

Total deazhs 3 

Extended perinatal mortality 32.6 


rate (No./1000) 





MOM = Multiples of singleton median. 
*p < 0.05. 
tp < 0.01. 


very liberally used in the other two; 83% of all the twin 
pregnancies had been identified and gestational age 
confirmed by 24 weeks, and only 5.3% were first rec- 
ognized after the onset of labor. The Aberdeen birth 
weight standards of Thomson et al.” were used, and 
babies weighing less than the fifth percentile for ges- 
tational age were classified as intrauterine growth re- 
tarded. - 

Maternal serum a-fetoprotein was measured be- 
tween 16 and 20 weeks’ gestation in 145 twin pregnan- 
cies, none of which was complicated by neural tube 
defect. Amniocentesis was not performed in any of the 
cases. Maternal serum a-fetoprotein levels were re- 
ported as multiples of the singleton median, so that 
values at different gestational ages between 16 and 20 
weeks could be compared. 

Perinatal deaths included babies stillborn after 28 
weeks’ gestation and live-born babies of any gestational 
age and birth weight dying in the first 7 days of life, 
Deaths occurring after the first week where the cause 
was perinatally related,” being due to either prema- 
turity or congenital abnormality, were also studied. 
Such postperinztal deaths combined with the perinatal 
deaths were described as the “extended perinatal mor- 
tality rate.” 


Results 


The maternal serum a-fetoprotein level was less than 
two multiples of the singleton median in 46 cases 
(31.7%), between two and three in 68 (47.2%), between 


Maternal serum o-fetoprotein level (MOM) at 16-20 wk 


68 21 10 
2279 + 659 2192* + 541 1963 + $75 
2319 + 659 2153 + 579 1523* + G84 

58.8 76.2 75.0 

10.3 7.1 55.0 

251 + 22.6 245* + 22.7 228} + 35.7 

52.9 71.4 60.0 

23.5 28.6 50.0 

16.4 25.0 25.0. 

33.6 36.1 25.0 

8 ] AY, 
4 0 2 
0 0 2 
12 1 8 
88.2 23.8 400.0 





Table II. Maternal serum a-fetoprotein level 
and the frequency of spontaneous premature 
rupture of the membranes in cases of preterm 
labor 






Maternal serum a-fetoprotein (MOM) 





Preterm labor ` 18 36 15 
(<37 wk) 

Premature rupture 2 (11%) 9 (25%) 8 (53%) 3 (48%) 
of membranes 
in cases of 
preterm labor 


N 


MOM = Multiples of singleton median. 


three and four in 21 (14.6%), and greater than four 
in 10 (6.9%). There was a highly significant correla- 
tion between maternal serum a&-fetoprotein and birth 
weight, which was somewhat greater for the second 
twin (r = —0.367, p < 0.001) than for the first (r = 
— 0.254, p < 0.01). The mean birth weights and the 
incidences of birth weight <2500 and 1500 gm at dif- 
ferent maternal serum &-fetoprotein levels are shown 
in Table I. 

There was also a highly significant negative corre- 
lation between maternal serum a-fetoprotein levels and 
gestation at delivery (r = —0.354, p< 0.001). The 
mean gestation at delivery and the incidences of deliv- 
ery before 37 and 34 weeks at different maternal serum 
a-fetoprotein levels are also shown in Table I. 
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Table III. Twin pregnancies in which maternal se um a-fetoproten exceeded 4 multiples of singleton 
median 








Maternal 
serum 
a-fetoprotein 
level 












Gestation 
at birth 


(days) 





Outcome 


l ‘4.2 212 ` 1780 S 1400 So 

2 4.2 262 2810 S 1900 SB 

3 4.3 250 2380 S 2580 S Antepartum hemorrhage 
4 5.1 198 ' 1130 S 1330 . S Antepartum hemorrhage 
5 5.3 269 3320 S 3340 5 

6 5.3 200 ` 0840 SB 1100 SB Acute hydramnios; feto- 

‘ fetal transfusion 
7 5.6 232 2320 S 2240 > S 
8 6.0 283 : 3200 S 0525 SB Twin 2, intrauterine 
death at around 31 wk 

9 6.1 192 0840 NND 0380 NND SROM 
10 6.6 186 1010 NND 0840 NND SROM 








MOM = Multiples of singleton median; S = survival; SB = stillbirth; NND = neonatal death; SROM = spontaneous pre- 
mature rupture of the membranes. 


In contrast, different levels of maternal serum a- Comment 
fetoprotein were not associated with any signifrant - The results confirm that the presence of elevated 
‘change in the incidence of intrauterine growth retar- ` maternal serum a-fetoprotein levels at 16 to 20 weeks 
dation, expressed as the percentage of babies weigning in a twin pregnancy not complicated by neural tube 
less than the singleton fifth or tenth percentile for. ges- defect or other fetal anomaly is a high-risk factor and 
tational age. that the higher the maternal serum a-fetoprotein level, 

There was no difference in the incidence of preg- the worse the pregnancy outcome. 
nancy hypertension or antepartum hemorrhage a. dif- Although only 50% of twins had maternal serum a- 
ferent maternal serum a-fetoprotein levels, and «ther fetoprotein measured during the study period, we do 
pregnancy complications occurred too infrequent-y for not believe that selection bias in any way affected the 
meaningful analysis. It is, however, interesting to note results for two principal.reasons. First, the overall ex- 
that, when preterm labor occurred, spontaneous. rup- tended perinatal mortality rate was identical in the 
ture of the membranes was a more common mole of screened and unscreened groups (82.7/1000 versus 
onset at higher maternal serum Pern evels 83.3/1000), and second, no information was then avail- 
(Table 11). able to suggest a particular role for maternal serum a- 

The outcome of pregnancy was worse with h-gher fetoprotein in complicated twin pregnancies. Indeed, | 
maternal serum a-fetoprotein levels, the extended peri- a commonly held view at that time was that maternal 
natal mortality rate rising from 32.6/1000 wher. ma- seruri «-fetoprotein measurement should be omitted 
ternal serum a-fetoprotein had been below two mul- in multiple pregnancies because of less easy interpre- 
tiples of the singleton median to 400/1000 where it tation in the diagnosis of neural tube defects, and many 
had exceeded four. The extended perinatal mortality of the results reported here were obtained “accidently” 
among all twins in Glasgow during the study period in’ pregnancies in which the twins were hitherto undi- 
was 83/1000. Individual details of the 10 pregnancies . agnosed. . 
in which maternal serum a-fetoprotein exceedec four This worsening outcome with higher maternal serum 
multiples of the singleton median are shown in Table > _—a-fet>protein levels seems to be mediated principally 
III. Although eight of the 20 babies (40%) died, no by earlier delivery rather than impaired fetal growth. 
common pathologic conditions underlay the poc out- This is a somewhat unexpected finding since if an el- 
come in this group, with unexplained intrau-erine evated maternal serum a-fetoprotein level, in the ab- 
death, antepartum hemorrhage, spontaneous prema- sence of fetal abnormality, is a marker of fetomaternal 
ture rupture of the membranes, and fetofetal zrans- . hemorrhage’ ora “leaky placenta,” it would seem more 
fusion all occurring. In seven pregnancies with rater- likel” to affect fetal growth or be associated with pla- 
nal serum a-fetoprotein exceeding five multiples of the cental separazion rather than to influence the onset of 
singleton median, half the babies died, as did ave of labor. As in singleton pregnancy," ë elevated maternal 
six babies in the three pregnancies in which mæernal "serum a-fetodrotein in twins is not associated with any 
serum o-fetoprotein exceeded six multiples eae the sin- spec fic pregnancy complication, but in contrast to sin- 


gleton median. ea = gletcn pregnancies, it is a more specific and selective 
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predictor of poor pregnancy outcome. Thus, in single- 
ton pregnancies with maternal serum a-fetoprotein lev- 
els greater than two and a half multiples of the singleton 
median, only about 35% develop a pregnancy compli- 
cation and the perinatal mortality is 3% to 4%,° whereas 
among the twin pregnancies studied, a maternal serum 
a-fetoprotein level greater than four multiples of the 
singleton mecian was followed by an uncomplicated 
pregnancy in only 10% and the perinatal mortality was 
as high as 40%; 33% of all the perinatal deaths occurred 
in the 7% of twin pregnancies with maternal serum a- 
fetoprotein levels greater than four multiples of the 
singleton median. a 

These results suggest that maternal serum a-feto- 
protein is a valuable screening test in twin pregnancy 
and could usefully be introduced even in regions where 
there is a low incidence of neural tube defect and even 
when the parents do not request neural tube defect 
screening. Twin pregnancies with maternal serum a- 
fetoprotein greater than four multiples of the singleton 
median and uncomplicated by neural tube defect 
should be monitored carefully, and referral to a peri- 
natal center may enable measures such as ultrasonic 
fetal weight estimation,’ nonstress cardiotocographic 
testing, and optimum management of preterm labor 
to improve the poor outcome in this group of preg- 
nancies. 
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spoe and cardiovascular reactivity in pregnancy- 


induced hypertension 


H. EA to tilting ; 


Henry Nisell, M.D., Paul Hjemdahl, M. D., Ph.D., Birgitta Linde. M. D., Fh.D., and 


Nils-Olov Lunell, M.D., Ph.D. 
_ Huddinge and Stockholm, Sweden 


i 


- Sympathoadrenal and cardiovascular responses to tilting were studied in patients witt pregnancy-induced 
hypertension and:healthy control subjects during the last trimester of pregnéncy and 8:to 12 weeks post 
- partum. Blood volumes were lower in the patients with pregnancy-induced Hypertension during pregnancy 
(0.065 versus 0.081 L/kg, p < 0.01) but not post partum. Tilting induced significantly smal'er increases in 
heart rate and arterial plasma norepinephrine concentrations and smaller changes in blood pressure during 
pregnancy as compared to after pregnancy in both groups. Forearm vasculer resistance increased 
significantly in both groups after pregnancy but only in the patients with pregnancy-induced hypertension 
during pregnancy. The forearm vasoconstrictor response to tilting was, in fast, totally abolished in the third 
trimester of normal pregnancy. The hypartensive patients had higher arteria. plasma epinephrine levels at 
rest and greater epinephrine and norepinephrine responses to tilting than the control subjects during 
pregnancy. Normal pregnancy appears to reduce the circulatory and sympa:hoadrenal responses to 
orthostatic stress, presumably because of volume expansion that allows verous return to be better 
maintained in the upright position. The less pronounced pregnancy-induced increase in blood volume in 
patients with pregnancy-induced hypertension appears to explain the increased sympathoadrenal and . 
forearm vascular reactivity in this group gng pregnancy. (Am J OBSTET GINECOL 1985;152: pee 


Key words: Aera plasma- norepinephrine, Se blood volume, a stress, 


forearm blood flow 


, 
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During orthostatic stress, for example, that induced 
` by tilting, there is.an abrupt reduction of venous return 


to the heart that triggers an increase in heart rate and ` 


peripheral vasoconstriction, both of which serve to 
maintain blood pressure in the upright position.'* This 
normal hemodynamic response to tilting is accompa- 


>. nied by rapid increases in arterial plasma norepi- 


nephrine and epinephrine concentrations.‘ In fact, the 
' plasma catecholamine response to orthostatic provo- 
"cation is a commonly used test of sympathetic function 
in normotensive and hypertensive subjects." 

The present study was performed to evaluate sym- 
pathoadrenal and cardiovascular reactivity to ortho- 
static provocation in patients with pregnancy-induced 
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hypertension. Responses to orthostatic stress are, re- 


gardless of the provocation technique (standing, passive 
tilting. or lower bedy negative pressure), to a consid- 
erable extent dependent on the inhibition of volume 
receptors on the low-pressure side of the circulation. 
In normal pregnancy there is a considerable increase 
in blood volume,’ which may counteract’the decrease 
in venous return.and lead to less pronounced coun- 
terregulatory responses during orthostatic stress. In 
pregnancy-induced hypertension, however, the preg- 
nancyanduced increase in blood volume is less pro- 
nounced,® and therefore the counterregulatory re- 
sponses of these patients during orthostatic stress may 
be greater than in normal pregnancy. 

In tie present study we have examined blood vol- 
umes and cardiovascular and sympathoadrenal re- 
sponses of patients with mild pregnancy-induced hy- 
pertersion and ma:ched healthy pregnant control sub- 
jects curing an orthostatic provocation induced by 
head-up tilting. To evaluate the effect of pregnancy 


. per se, the subjects were also studied 8 to 12 weeks 


post partum. Sympathoadrenal activity was evaluated 
by de-erminations of arterial plasma catecholamine 
concentrations. Cardiovascular variables included in- 
tra-arterial blood pressure, heart rate, and forearm 
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Table I. Clinical data for the pregnancy-induced hypertension group 










Body weight (kg) 







Blood - 










pressure at 
Age Height Gestational | admission Fetal 
Patient No. | (yr) (cm) pregnancy | pregnancy | Parity | length (wk) | (mm Hg) weight (gm) 
I 29 163 55 70 1 -35 160/90 + 9 10 2500 
2* 31 169 74 89 2 37 150/90 = 9 10 2860 
3 27 169 58 75 0 39 140/100 + 9 10 2980 
4 25 165 55 74 0 40 150/95 = 8 10 2020 
5 31 162 71 87 l 32 145/100 = 9 10 $820 
6 27 166 60 70 0 40 145/105 = 8 10 2720 
7 30 156 58 71 0 35 145/90 + I 3t 740 
8 32 173 95 123 0 38 150/90 + 9 10 4310 
9 29 173 82 92 0 40 145/100 + 7 9 2560 
10* 26 168 58 76 0 38 145/95 + 9 10 3470 
11 32 166 73 87 1 39 160/105 + 9 10 3770 
Mean 29 166 66 82 37.4 149/96 2835 
95% Con- 27-32 163-170 58-75 73-92 35.7-39.3 144-153/ 2048-3924 
fidence 92-100 
interval 


*Patient did not participate in the postpartum investigation. 
+Died at birth. 


Table IL. Clinical data for the control group 








Body weight (kg) 


Patient No. 













Fetal 
weight (gm) 


Gestational 
length (wk) 





1 25 168 63 77 0 40. 9 10 3520 
2 28 166 75 93 0 38 9 10 3890 
3% 19 161 66 74 0 37 8 10 4040 
4 27 168 63 82 0 37 10 10 3670 
5 29 170 59 73 0 38 9 9 4050 
6* 21 175 56 69 0 : 36 9 10 3630 
7 28 180 67 79 0 36 10 10 3080 
8 31 165 57 69 3 39 9 10 3440 
Mean 26 169 63 77 37.6 3652 
95% Con- 22-30 164-174 58-68 - 71-83 36.4-38.8 3382-3943 
fidence 
interval 





*Patient did not participate in the postpartum investigation. 


blood flow. This investigation was performed in con- 
nection with a study of responses to somatomotor ac- 
tivation induced by an isometric handgrip test and a 
cold pressor test in the same subjects. [Nisell H, Hjem- 
dahl P, Lince B, Lunell N-O. Sympathoadrenal and 
cardiovascular reactivity in pregnancy-induced hyper- 
tension. Responses to isometric exercise and a cold 
pressor test (in preparation)]. 


Material and methods 


Subjects. The hypertensive group consisted of 11 
previously normotensive patients with mild pregnancy- 
induced hypertension, defined as blood pressure ex- 
ceeding 140/90 mm Hg on two occasions more than 6 
hours apart during the last trimester (Table I). The 
control group consisted of eight healthy pregnant 


women with pregnancies of the same duration (Table 
H). The studies were performed twice—during the last 
trimester of pregnancy and 8 to 12 weeks post partum. 
On the second occasion nine patients with pregnancy- 
induced hypertension and six control subjects partici- 
pated in the tilt test. For further details concerning 
other studies in these subjects see the forthcoming 
paper mentioned above. All subjects gave their in- 
formed consent to participate in the study, which was 
approved by the Ethical Committee at Huddinge Uni- 
versity Hospital. 

Methods. Arterial blood pressure was measured in- 
vasively in a brachial artery and heart rate was moni- 
tored by electrocardiogram. Forearm blood flow was 
measured by venous occlusion plethysmography.” Fore- 
arm vascular resistance was calculated by dividing the 
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- Table ITI. Values preceding the tilt procedure (geometric mean va. ues; 95% 


ts» parentheses) 













Pregnancy-induced ` 
hypertension, pregnant 
“| Systolic blood 136.4 (133.2-139.6) 
. pressure (mm ` Ca 

- Hg): ; 
© Diastolic blood ` 88.6, (86.0-91.2) 

pressure Ms , 
(mm Hg) ; wv. 
© Heart rate (bpm), 75.3 .(72.1-78.7) 





aay - resistance (PRU) 





- Norepinephrine ` 1.07, (0.99-L.17) ; 0.75 (0.69-0.81) 
(nmol/L) s Ys EE 
Epinephrine 0.36 (0.31-0.41) 0.21 (0.17-0.25) 
(nmol/L) | . f ; 


anji Obstet Gynecol’ 


confidence interval within 








Pregnancy-induced . 
hypertension, post 
|. partum: 


127.1 (123.9-130.3) 
81.5 (78.9-84.1) 


ae ' 68.6 (65.6-71.7) 
“a. „+ Forearm vascular ‘193 (160-233) : 186 (154-225) 
















l Control group, f 
pregnant 


113.9 (109.3-116.7) . 


Control group, post 
partum " 





115.0- (111.3-118.7).  *, 


72.7 (69.7-75.7) "72.8 _(69.8-75.8); f 
73.” (69.8-77.8) ~ 63.2 (59.9-66.8) ` i 
26% (219-351) |` 241 (196-296) NS 


1.19 (1.07-1.31) . 1.04 (0.94-1.16) 


0.98 (0.04-0.12) 0.21 (0.16-0.26) 8, | 





NS, Not significant. 


1 
` meanvarterial pressure by the forearm blood flow and 
_ was expressed in arbitrary units (peripheral resistance 
., units). The plasma volume was determined by dye 
dilution, with Evans blue. used as ‘indicator.’ The 
_ blood ‘volume: was calculated as plasma volume + 
(1 — 0.91,x hematocrit): where the“ hematocrit was 
measured in a peripheral vein and 0.91 is the correc- 
tion factor used, for calculations of whole- -body hema- 





. tocrit. Arterial plasma catecholamine concentrations. 
were measured by cation-exchange high- performance. 


liquid chromatography with electrochemical detection.? 


"per mentioned. : 

Procedure. This investigation was performed i in con- 
' nection with the experiments described in the paper 
above-mentioned ‘in all but one woman. The women 





pregnant uterus on venous return. A resting period of 
25 minutes was allowed after the cold:préssor test be- 
* fore the first of two basal measurements (10 minutes 





‘, > ments were used in calculations. During the resting 
: period blood volume was determined by the equa- 
tion described above. Immediately after the second 
basal measurement an orthostatic provocation.was per- 
4 formed by passively tilting the woman to 70 degrees 
.. (head up) during 6 minutes. Arterial‘ blood pressure 
was recorded continuously with interruptions for blood 
sampling at 2, 4, and 6' minutes for determinations of 
arterial plasma catecholamine concentrations. Heart 





i 


.. For more detailed inforination see the forthcoming pa- 


” were lying in the’ left lateral recumbent position ata l 
30-degree angle in order to reduce the effects of the 


f apart) was made. The means of these two measure-. 


ae he *Pregnancy- -induced hypertension, pregnant, versus pregnancy- induced : ‘1ypertension, post partum: p <: o. 05. 
_. tPregnancy-induced hypertension versus control group: p < 0.01 at bott. examinations. : 

a i ‘1° -$Control group, pregnant, versus control group, post partum: p < 0.05. K 

2 o u, $Pregnancy-induced hypertension, pregnant, versus pregnancy-induced nypertension, post partum: p< 0. 05. 

[Pregnancy-induced Bypertention, pregnant, versus control group, pregrant: p <3.01. ‘ 


“rate was monitored ninio and forearm blood - 


flow measured at approximately 30-second ‘intervals. 
Statistical analysis. The statistical method’ used to 
compar circulatory and hormonal variables between ` 
the two groups as well as between the two occasions (a - 
four-way analysis of variance described in detail in the . 
forthcoming paper) allowed inclusion only of the 15 
subjects participating twice. The remaining four sub- ' 


` jects (indicated by parentheses in Tables I and II) were ` 


included only in calculations of possible correlations . ' 
betweer. circulatory and hormonal variables. Their re- 
sponses were, however, similar to those found in the 
remaining subjects in the respective group. 

Briefty, a four-way analysis of variance was used after - 


` “transformation of data to logarithmic values in order ` 


to obtain.a normally distributed material. Blood pres- 
sure values were not transformed, since they weré.ap- 


. proximatély normally distributed. In selected cases (see 
_the forthcoming paper) the Wilcoxon matched pairs 


signed-ranks test or the Mann-Whitney U test were 
used. To study possible correlations between circulatory 
and hormonal variables, the Spearman rank correlation — 
test was used. l 

All results in the text, tables, and figures are given 
as geometric means. In the tables, the 95% confidence 
intervals for the means are also given. 


Resu ts l 
Resting ‘conditions. It should be noted that approx- 


imately 2 hours elapsed from the time of catheterization . 


‘until the “basal” measurements preceding the tilt prov- 
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Table IV. Absolute and relative blood volumes (geometric mean values; 95% confidence interval within 
parentheses) ` 






Pregnancy-induced 
hypertension, 
pregnant 


5.53 (4.62-6.60) 
0.065 (0.060-0.071) 






Blood volume (L) 
Relative blood 
volume (L/kg) 


*Pregnant versus post partum: p < 0.05. 


Pregnancy-induced 
hypertension, 
nonpregnant 


3.99 (3.45-4.60) 
0.056 (0.049-0.064) 












Control group, 
pregnant 


6.35 (5.35-7.53) 
0.081 (0.069-0.094) 


Control group, 
nonpregnant 


4.26 (4.07-4.45) * 
0.064 (0.057-0.071) * t 


+Pregnancy-induced hypertension, pregnant, versus control group, pregnant: p < 0.01. 


ocation, This and the fact that not all subjects partici- 
pated in the tilt test explain some minor discrepancies 
between the “basal” values of the present report and 
those of the forthcoming paper. 

Circulatory variables (Table ITI). Systolic and diastolic 
blood pressures were significantly higher in the preg- 
nancy-induced hypertension group than in the control 
group both during pregnancy and post partum 
(p < 0.01). Systolic blood pressure decreased signifi- 
cantly (p < 0.05) at the postpartum examination in the 
pregnancy-induced hypertension group. There was a 
tendency toward lower heart rates at the postpartum 
examination in the pregnancy-induced hypertension 
group and a significant (p < 0.05) reduction in the con- 
trol group as compared to values in the pregnant state. 
There was, however, no significant difference between 
the two groups at either occasion, in contrast to the 
findings in the somewhat larger material reported in 
the future paper. Forearm vascular resistance was not 
significantly influenced by either pregnancy-induced 
hypertension or pregnancy per se. The control subjects, 
however, tended to demonstrate higher values than the 
pregnancy-induced hypertension group on both oc- 
casions. 

Arterial plasma catecholamine concentrations (Table II). 
During pregnancy the pregnancy-induced hyperten- 
sion group exhibited significantly higher epinephrine 
levels than the control group (p < 0.01). In the former 
group the epinephrine concentration decreased signif- 
icantly post partum (p < 0.05). The pregnancy-in- 
duced hypertension group demonstrated significantly 
higher norepinephrine levels during pregnancy than 
they did after pregnancy (p < 0.05), but there were no 
significant differences between the groups at either ex- 
amination. 

Blood volume (Table IV). In the pregnant state blood 
volume in the pregnancy-induced hypertension group 
was 5.53 L (geometric mean) as compared to 6.35 L in 
the control group. This difference was not significant. 
However, if body weight was taken into account, the 
pregnancy-induced hypertension group exhibited a 
significantly lower weight-related blood volume than 
the control grcup (0.065 versus 0.081 L/kg, p < 0.01). 


At the postpartum examination blood volumes were 
s.milar in the pregnancy-induced hypertensicn and 
control groups both in absolute terms (3.99 versus 4.26 
L/kg, NS) and when related to body weight (0.056 ver- 
sas 0.054 L/kg, NS). 

Responses to tilting 

Circulatory variables (Fig. 1). Tilting caused a slight 
and insignificant increase in systolic blood pressure in 
both groups during pregnancy and a similarly slight 
decrease at the postpartum examination. This resulted 
in a significant (p < 0.05) difference in the systolic 
blood pressure response on the two occasions in both 
groups but no difference between the groups. Diastolic 
blood pressure increased significantly, (p < 0.01) dur- 
ing tilting on both occasions, the average increases 
ranging from 5 to 9 mm Hg. The diastolic blood pres- 
sare response was not influenced by either pregnancy- 
induced hypertension or pregnancy per se. The in- 
crease in heart rate during tilting ranged from 14 to 
3) bpm and was significant under all conditions 
(p < 0.01). The heart rate responses of the two groups 
did not differ significantly during or after pregnancy 
bat were greater in both groups at the postpartum ex- 
amination (p < 0.01). , 

In the control group, tilting induced an increase in 
forearm vascular resistance at the postpartum exami- 
nation but no vasoconstriction during pregnancy. In 
tke pregnancy-induced hypertension group, cn the 
other hand, there was a forearm vascconstrictor re- 
sponse to tilting, which tended to be exaggerated dur- 
irg pregnancy. During pregnancy the pregnancy-in- 
duced hypertension group thus demonstrated a sig- 
n:ficantly greater response than the control group 
(p < 0.01). At the postpartum examination, however, 
tre forearm vascular responses of the two groups did 
not differ significantly. f 

Arterial plasma catecholamine concentrations (Fig. 2). The 
tit procedure caused significant (p < 0.01) increases in 
arterial plasma norepinephrine under all conditions. 
The pregnancy-induced hypertension group exhibited 
a significantly greater response than the control group 
during pregnancy (increases of 102% versus 49%, 
p< 0.05). The changes induced by tilting after preg- 
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Fig. 1. Relative changes in systolic and diastolic blood pres- 
sures and forearm vascular resistance and absolute changes 
in heart rate during orthostatic provocation induced by passive 
tilting to 70 degrees (head up) during 6 minutes: All subjects 
were in the left lateral position (30-degree angle of rotation) 
to reduce the effect of the pregnant uterus on venous return 
in the recumbent position. Basal values are given in Table HI. 
*p < 0.05; **p < 0.01; NS, not significant. Values for signif- 


icance between the two examinations refer to possible differ- ” 


ences between pregnant and pee responses in both 
groups. 


nancy were significantly (p < 0.01) greater than those 
observed during pregnancy in both ‘groups (increases 
of 168% in the pregnancy-induced hypertension 
group and 94% in the control group). In the control 
group the arterial plasma epinephrine concentration 
increased significantly (p < 0.01) only at the postpar- 
tum examination. In the pregnancy-induced hyperten- 


sion group, on the other hand, the epinephrine re- . 


‘sponse to tilting (a doubling of the arterial plasma lev- 
els) was significant (p < 0.01) and similar during and 
after pregnancy. The difference between the two 
groups at the pregnancy investigation was significant 
(p < 0.01), but the epinephrine responses after preg- 
nancy were similar. 

Correlations between circulatory variables and nor- 
epinephrine. The pregnancy-induced. hypertension 
group exhibited a significant inverse correlation be- 
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Fig. 2. Relative changes in arterial plasma concentrations of 
norepinephrine and absolute changes of epinephrine in con- 
nectior with passive tilting. Epinephrine responses arè given 
in absclute terms because the basal levels occasionally are so 
low thzt transformation to percent changes will give unrepre- 
sentative responses. For basal values see Table III. Symbols as 
in Fig. 1. 


tween weight-related blood volumes and arterial 
plasma norepinephrine concentrations both at rest 
(r = —0.59, p < 0.05) and during tilting (r = —0.70, 
p < 0.05) during pregnancy but not in the nonpreg- 
nant szate. In the control group no such correlation was 
seen either during or after pregnancy. There were no 
correlations between blood volumes and the forearm 


vascular resistance or norepinephrine responses to tilt- 


ing or between the vascular resistance response and 
plasma norepinephrine responses to tilting in either 


group 


Comment 


In healthy nonpregnant persons subjected to or- 
thostatic stress, the mean arterial blood pressure is 
maintained through counterregulatory reflexes that 
cause increases in heart rate and peripheral vascular 
resistence.’ Passive tilting induces vasoconstriction in 
the fcrearm, which is absent in the sympathectomized 
forearm.” The vasoconstrictor response of the arm to 
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tilting is similarly pronounced in adipose tissue and 
skeletal muscle and is accompanied by rapid increases 
in the arterial plasma concentrations of norepinephrine 
and epinephrine.’ Sundlöf and Wallin" have demon- 
strated a stimulus intensity~dependent increase in mus- 
cle sympathetic nerve activity during negative pressure 
in the lower body. Using the same stimulus to cause 
graded reductions of venous return to the heart, Zoller 
et al.’® could show that forearm vascular resistance was 
very sensitive to this kind of stimulation, since vaso- 
constriction could be induced without changes in heart 


rate. Thus inhibition of cardiovascular low-pressure ' 


(volume) receptors is an efficient way to induce vaso- 
constriction in human forearm tissues. Carotid barore- 
ceptors will, of course, also be influenced by a change 
in posture that alters the hydrostatic pressure in that 
region. Changes in arterial baroreceptor activity are, 
however, of less importance than changes in volume 
receptor activity for the vascular tone of the forearm." 

During orthostatic stress blood pressure has been 
shown to be more stable during normal pregnancy than 
in the nonpregnant state,'* '' presumably because ve- 
nous tone is unchanged” and the increase in blood 
volume occurring in normal pregnancy? leads to less 
pronounced reductions of venous return during or- 
thostatic provocations. A similarly improved tolerance 
to orthostatic stress has been noted in other conditions 
associated with increases in blood volume, such as heart 
failure.'® Our results confirm previous observations'* " 
of a greater blood pressure stability in pregnancy, since 
systolic blood pressure was better maintained during 
tilting in the pregnant state in both groups. The tilting- 
induced increases in arterial norepinephrine levels 
were also smaller, indicating a less pronounced increase 
in sympathetic nerve activity during orthostatic stress 
in pregnancy. It is interesting to note that the arterial 
plasma epinephrine levels failed to increase during tilt- 
ing in the healthy pregnant women. This is a further 
indication that normal pregnancy is associated with 
increased cardiovascular stability during orthostatic 
stress, thereby requiring less activation of sympathoad- 
renal counterregulatory responses. 

The increase in heart rate during tilting was less pro- 
nounced during pregnancy in both groups of subjects, 
in agreement with earlier findings in healthy pregnant 
women.’ '* This may be related to a less intense acti- 
vation of cardiac sympathetic nerve fibers and/or to a 
less pronounced vagal withdrawal during tilting in the 
pregnant state. Our finding that the arterial plasma 
norepinephrine levels increased less when tilting was 
performed during pregnancy in both groups suggests 
that a reduced sympathetic response to tilting was of 
importance. Regardless of the mechanism behind the 
blunted increase in heart rate, it is evident that cardiac 


l ` Volume-dependent responses in PIH. Il 559 


output is adequately maintained during orthostatic 
stress in the pregnant state, presumably because of less 


` pronounced reductions of stroke volume secondary to 


the improvement of venous return. In agreement with 
this interpretation we found increases in blood volume 


_ during pregnancy in both groups, albeit blunted in the 


pregnancy-induced hypertension group. It should be 
noted that during pregnancy the subjects were studied 
in the left lateral position in order to reduce the influ- 
ence of the pregnant uterus on venous return in the 
recumbent position. 

The forearm vasoconstrictor response to tilting was 
completely abolished during normal pregnancy in our 
study. The absence of a vasoconstrictor response in the 
control group may well be explained by the increase in 
blood volume and consequently in venous return dur- 
ing pregnancy, as discussed above. In addition, it is 
possible that vasoconstrictor responses to sympathetic 
nerve activation are reduced during pregnancy, a 
mechanism supported by our findings in these patients 
in connection with somatomotor activation induced by 
a cold pressor test (see the forthcoming paper). The 
cardiovascular responses to norepinephrine in preg- 
nancy are being investigated. further in our laboratory. 

During pregnancy the pregnancy-induced hyperten- 
sion group had a significantly greater arterial norepi- 
nephrine response to tilting than the control group. 
The plasma epinephrine and forearm vasoconstrictor 
responses to tilting were abolished by normal preg- 
nancy but were intact in the pregnancy-induced hy- 
pertension group. This may be related to an inadequate 
increase in blood volume in these patients during preg- 
nancy, leading to cardiovascular volume receptor deac- 
tivation and reflex vasoconstriction in the forearm dur- 
ing tilting,” as discussed above. In all patients blood 
pressures were maintained during tilting in the preg- 
nant state, indicating that arterial baroreceptor mech- 
anisms probably were of minor importance. Thus a 
predominant deactivation of volume receptors may ex- 
plain why the pregnancy-induced hypertension group 
demonstrated an enhanced vasoconstrictor response 
but a similar heart rate response to tilting as compared 
with responses of the control group in the pregnant 
state.'"* The hypothesis of a volume-dependent influ- 
ence on sympathetic nerve activity in pregnant patients 
with pregnancy-induced hypertension is supported by 
our finding of inverse correlations between arterial nor- 
epinephrine concentrations and blood volume both at 
rest and during tilting. Such correlations were not 
found in the control group during pregnancy or in 
either group post partum. i 

In conclusion, the normal cardiovascular and sym- 
pathoadrenal adjustments to orthostatic stress were 
found to be blunted in normal pregnancy, presumably 
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because of blood volume expansion leading to im- 
proved venous return to the heart in the upright po- 
sition. Reduced sensitivity to vasoconstrictor stimuli 
may have contributed. In pregnancy-induced hyver- 
tension the pregnancy-induced increase in blood vol- 
ume was less pronounced, which may explain the lager 


cardiovascular and sympathoadrenal responses of this 


group to tilting during pregnancy. 


The expert laboratory assistance of Maj-Christina Jo- 
hansson, Maud Daleskog, Helga Eriksson, Ellen Bauge, 
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PREMARIN RELIEVES MODERATE TO SEVERE VASOMOTOR SYMPTOMS 

Vasomotor symptoms are the most common manifestation of the menopause, affecting up to 75% of 
menopausal women. Of these, 80% may suffer for more than a year and up to 50% for more than five years: 
These symptoms can disrupt a woman's life by chronically interrupting sleep, resulting in anxiety and 
irritability. 

In a study of postmenopausal women suffering severe episodes of cutaneous flushing, symptoms 
improved markedly after administration of estrogen?—the treatment of choice for moderate to severe vaso- 
motor symptoms? The estrogen of choice is PREMARIN, the most widely prescribed estrogen for over 40 
years. PREMARIN (Conjugated Estrogens Tablets, U.S.P.) relieves moderate to severe vasomotor symptoms 
of the natural menopause, as well as the acute and often severe symptoms of surgical menopause. 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.S.P) 
oo: & @ 


0.3mg 0625mg 09mg 125mg 2.5 mg 


The appearance of these tablets is a trademark of Ayerst Laboratories 


Please see last page for brief summary of full prescribing information. 
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PREMARIN RESTORES THE VAGINAL ENVIRONMENT 


In the postmenopausal woman, decreasing levels of estrogen can have devastating effects on a woman's 
sexual functioning. The pH of vaginal secretions rises, promoting the growth of contaminating organisms. 
The vaginal epithelium dries and thins, becaming susceptible to irritation, injury, and infection. Sexual rela- 
tions may be difficult or impossible. 

PREMARIN (Conjugated Estrogens, U.S.P.) Vaginal Cream focuses therapy at the site of the problem. 
Vaginal dryness is relieved, pH reverts to its normal acidity, and the epithelium thickens and becomes more 
resistant to injury and infection. With the vaginal environment returned to its premenopausal state, sexual 


See ORE MARIN, 


(CONJUGATED ESTROGENS, U.S.P.) Vaginal Cream 






0.625 mg/g 


© 1985 Ayerst Laboratories Please see last page for brief summary of full prescribing information. 
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PREMARIN MAY HALT THE DISABLING COURSE OF OSTEOPOROSIS” 


Osteoporosis has an enormous epidemiological impact: it affects 10 million American women, and 26% of 


all women over age 60° The disease begins silently and progresses inexorably for 15 to 20 years, until dis- 
abling complications occur.° 


To minimize osteoporotic damage, the condition must be detected early and treated promptly. For 
many patients, PREMARIN is optimal therapy for osteoporosis, as part of a comprehensive program that 
includes exercise, good nutrition, and calcium supplements. In a controlled study of postmenopausal and 


oophorectomized women, PREMARIN (Conjugated Estrogens Tablets, U.S.P.) doses of 0.625 mg/day pre- 
vented loss of metacarpal mineral content (see graph above)‘ 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.SP) 


eo 
03mg 0625mg 09mg 1.25 mg 2.5 mg 
The appearance of these tablets is a trademark of Ayerst Laboratories. 


*Conjugated Estrogens Tablets have been evaluated as probably effective for estrogen-deficiency-induced osteoporosis. 
Please see last page for brief summary of full prescribing information. 


BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION AND PATIENT INFORMATION, SEE 
PACKAGE CIRCULAR) ” 
PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P. 

PREMARIN® Brand of Conjugated Estrogens, U.S.P Vaginal Cream in a nonliquefying base 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENBOMETRIAL 
CARCINOMA. 

Three independent case control studies have reported an increased risk of endometrial cancer 
in postmenopausal women exposed to exogenous estrogens for more than one year. This risk 
was independent of the other known risk factors for endometrial cancer. These studies are 
further supported by the finding that incidence rates of endometrial cancer have increased 
sharply since 1969 in eight different areas of the United States with population-based cancer 
reporting systems, an increase which may be related to the rapidly expanding uses? estrogens 
during the last decade. The three case control studies reported that the risk of endometrial 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. The rsk appears 
to depend on both duration of treatment and on estrogen dose. In view of these fincings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose thatwill control 
symptoms should be utilized and medication should be discontinued as soon as possible. 
When prolonged treatment is medically indicated, the patient should be reassessed en at least a 
semiannual basis to determine the need for continued therapy. Although the evidense must be 
considered preliminary, one study suggests that cyclic administration of low doses of estrogen 
may carry less risk than continuous administration; it therefore appears prudent to utlize sucha 
regimen. Close Clinical surveillance of all women taking estrogens is important. In «ll cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagrwstic mea- 
sures should be undertaken to rule out malignancy. There is no evidence at present that 
“natural” estrogens are more or less hazardous than “synthetic” estrogens at equrestrogenic 


doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 
The use of female sex hormones, both estrogens and progestogens, during early pregnancy 
may seriously damage the offspring. It has been shown that females exposed a utero to 
diethylstilbestro!, a non-steroidal estrogen, have an increased risk of developing in-ater life a 
form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has been=stimated 
as not greater than 4 per 1000 exposures. Furthermore, a high percentage of such exposed 
women (from 30 to 90 percent) have been found to have vaginal adenosis, epithelial enanges of 
the vagina and cervix. Although these changes are histologically benign, itis not known whether 
they are precursors of malignancy. Although similar data are not available with the use of other 
estrogens, it cannot be presumed they would not induce similar changes. Sevemal reports 
suggest an association between intrauterine exposure to female sex hormones and «ongenital 
anomalies, including congenital heart defects and limb reduction defects. One case control 
study estimated a 4. 7-fold increased risk of limb reduction defects in infants exposed n utero to 
sex hormones (oral contraceptives, hormone withdrawal tests for pregnancy, or attempted 
treatment for threatened abortion). Some of these exposures were very short and invelved only 
a few days of treatment. The data suggest that the risk of limb reduction defects ir exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones have been used 
during pregnancy in an attempt to treat threatened or habitual abortion. There is considerable 
evidence that estrogens are ineffective for these indications, and there is no evidence from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is used during 
pregnancy, or if the patient becomes pregnant while taking this drug, she should be apprised of 
the potential risks to the fetus, and the advisability of pregnancy continuation 














































DESCRIPTION: PREMARIN (Conjugated Estrogens, U.S.P) contains a mixture of estrogens, 
obtained exclusively from natural sources, blended to represent the average composition of material 
derived from pregnant mares' urine. It contains estrone, equilin, and 17a@-dihydroequimn, together 
with smaller amounts of 17@-estradiol, equilenin, and 17a-dihydroequilenin as salts of ‘nei sulfate 
esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Acasiemy of 
Sciences —National Research Council and/or other information, FDA has classñied the 
indications for use as follows: 

Effective: 1. Moderate to severe vasomotor symptoms associated with the menopause. (There 
is no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditiovs. ) 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4, Female hypogonadism 

5. Female castration 

6. Primary ovarian failure 

7. Breast cancer (for palliation only) in appropriately selected women and men with 
metastatic disease 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely usec for the 
prevention of postpartum breast engorgement, controlled studies have demonstrated’ hat the 
incidence of significant painful engorgement in patients not receiving such hormonal therapy is 
low and usually responsive to appropriate analgesic or other supportive therapy. Consequently, 
the benefit to be derived from estrogen therapy for this indication must be carefully weighed 
against the potential increased risk of puerperal thromboembolism associated with the use of 
large doses of estrogens. 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE CUR NG 
PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEE 30XED 
WARNING). 
” ” effective: For estrogen deficiency-induced osteoporosis, and only when «sed in 
conjunction with other important therapeutic measures such as diet, calcium, physiomerapy, 
and good general health-promoting measures. Final classification of this indication quires 
further investigation. 


INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicated n the 
treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT BEEN 
SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE 
SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 

CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of the following 
conditions: 1. Known or suspected cancer of the breast except in appropriately selecte. patients 
being treated for metastatic disease. 2. Known or suspected estrogen-dependent m2oplasia. 
3. Known or suspected pregnancy (See Boxed Warning), 4. Undiagnosed abnormal genitatdleeding. 
5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of thrombcphlebitis, 
thrombosis, or thromboembolic disorders associated with previous estrogen use (except when used 
in treatment of breast or prostatic malignancy). 

WARNINGS: Long term continuous administration of natural and synthetic estrogens a certain 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, and lisar. There 
are now reports that estrogens increase the risk of carcinoma of the endometrium in humans. (See 
Boxed Warning.) At the present time there is no satisfactory evidence that estrogens.given to 
postmenopausal women increase the risk of cancer of the breast, although a recent study has raised 
this possibility. There is a need for caution in prescribing estrogens for women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mammograms. 
A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmed gatlbledcer 
disease in women receiving postmenopausal estrogens. 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen used to treat 
prostatic or breast cancer or postpartum breast engorgement; it has been shown that there is an 
increased risk of thrombosis in men receiving estrogens for prostatic cancer and women for 
postpartum breast engorgement. Users of oral contraceptives have an increased risk of «seases, 
such as thrombophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases of retinal 
thrombosis, mesenteric thrombosis, and optic neuritis have been reported in oral contmaceptive 
users. An increased risk of postsurgery thromboembolic complications has also been reported in 
users of oral contraceptives. If feasible, estrogen should be discontinued at least 4 weeks before 
surgery of the type associated with an increased risk of thromboembolism, or during periods of 
prolonged immobilization. Estrogens should not be used in persons with active thrombopmieoitis, 
thromboembolic disorders, or in persons with a history of such disorders in association with estrogen 
use. They should be used with caution in patients with cerebral vascular or coronary artery disease. 
Large doses (5 mg conjugated estrogens per day), comparable to those used to treat cancer of the 
prostate and breast have been shown to increase the risk of nonfatal myocardial infarction, 





pulmonary embolism and thrombophlebitis. When doses of this size are used, any of the 
thromboembolic and thrombotic adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain and 
tenderness, abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has been reported in 
women taking estrogen-containing oral contraceptives. Increased blood pressure may occur with 
use of estrogens in the menopause and blood pressure should be monitored with estrogen use. A 
worsening of glucose tolerance has been observed in patients on estrogen-containing oral contracep- 
tives. For this reason, diabetic patients should be carefully observed, Estrogens may lead to severe 
hypercalcemia in patients with breast cancer and bone metastases 
PRECAUTIONS: Physical examination and a complete medical and family history should be taken 
prior to the initiation of any estrogen therapy with special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and should include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical examination being 
performed. Conditions influenced by fluid retention such as asthma, epilepsy, migraine, and cardiac 
or renal dysfunction, require careful observation. Certain patients may develop manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, mastodynia, etc 
Prolonged administration of unopposed estrogen therapy has been reported to increase the risk of 
endometrial hyperplasia in some patients. Oral contraceptives appear to be associated with an 
increased incidence of mental depression. Patients with a history of depression should be carefully 
observed. Preexisting uterine leiomyomata may increase in size during estrogen use. The pathologist 
should be advised of estrogen therapy when relevant specimens are submitted. If jaundice develops 
in any patient receiving estrogen, the medication should be discontinued while the cause is 
investigated. Estrogens should be used with care in patients with impaired liver function, renal 
insufficiency, metabolic bone diseases associated with hypercalcemia, or in young patients in whom 
bone growth is not complete 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIII, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Inereased thyroid binding globulin (TBG) leading to increased circulating total thyroid hormone, 
as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance 

e. Decreased pregnanediol excretion. 

f: Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration, 

As a general principle, the administration of any drug to nursing mothers should be done only when 
Clearly necessary since many drugs are excreted in human milk, 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, including oral 
contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dysmenorrhea; 
premenstrual-like syndrome; amenorrhea during and after treatment; increase in size of uterine 
fibromyemata; vaginal candidiasis, change in cervical erosion and in degree of cervical secretion; 
cystitis-hke syndrome; tenderness, enlargement, secretion (of breasts); nausea, vomiting, abdomi- 
nal cramps, bloating; cholestatic jaundice; chloasma or melasma which may persist when drug is 
discontinued; erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scalp hair; 
hirsutism; steepening of corneal curvature; intolerance to contact lenses; headache, migraine, 
dizziness, mental depression, chorea; increase or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females 
DOSAGE AND ADMINISTRATION: 

PREMARIN” Brand of Conjugated Estrogens Tablets, U.S.P. 

1. Given cyclically for short-term use only. For treatment of moderate to severe vasomotor symptoms, 
atrophic vaginitis, or kraurosis vulvae associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g., three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to six month intervals 

2. Given cyclically: Female hypogonadism. Female castration. Primary ovarian failure. Osteoporo- 
sis 

Female hypogonadism — 2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a rest period 
of lO days duration. If bleeding does not occur by the end of this period, the same dosage schedule is 
repeated The number of courses of estrogen therapy necessary to produce bleeding may vary 
depending on the responsiveness of the endometrium 

If bleecing occurs before the end of the 10 day period, begin a 20 day estrogen-progestin cyclic 
regimen with PREMARIN (Conjugated Estrogens Tablets, U.S. P), 2.5 to 75 mg daily in divided doses, 
for 20 days. During the last five days of estrogen therapy, give an oral progestin. If bleeding occurs 
before this regimen is concluded, therapy is discontinued and may be resumed on the fifth day of 
bleeding. 

Female castration and primary ovarian failure—1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest level that 
will provice effective control 

Osteoperosis (to retard progression) — 1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement 
for five doses, or 1.25 mg every four hours for five days 

4. Given chronically; Inoperable progressing prostatic cancer —1,25 to 2.5 mg three times daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women — l0 mg three times daily for a period of at least three months 

Patients with an intact uterus should be monitored for signs of endometrial cancer and appropriate 
measures taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
bleeding. 

PREMARIN® Brand of Conjugated Estrogens, U.S.P. Vaginal Cream 
Given cyclically for short-term use only. For treatment of atrophic vaginitis or kraurosis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals. 

Usual desage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of the 
condition 

Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer 

and appropriate diagnostic measures should be taken to rule out malignancy in the event of persistent 
or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P.). No. 865 — Each purple tablet 
contains 2.5 mgin bottles of 100 and 1,000. No. 866 — Each yellow tablet contains 1.25 mg in bottles of 
100 and 1,000. Also in Cycle Pack of 21 and in unit dose package of 100, No. 864 — Each white tablet 
contains 0.9 mg in bottles of 100. Also in Cycle Pack of 21. No. 867— Each maroon tablet contains 
0.625 mgin bottles of 100 and 1,000. Also in Cycle Pack of 21 and unit dose package of 100. No. 868 — 
Each green tablet contains 0.3 mg in bottles of 100 and 1,000. The appearance of these tablets is a 
trademark of Ayerst Laboratories 

PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream — No. 872 — Each gram contains 
0.625 mg Conjugated Estrogens, U.S.P (Also contains cetyl esters wax, cetyl alcohol, white wax, 
glyceryl monostearate, propylene glycol monostearate, methyl stearate. phenylethy! alcohol, sodium 
lauryl sulfate, glycerin, and mineral oil.) 

Combinawon package: Each contains Net Wt. 1v2 oz. (42,5 g) tube with one calibrated plastic 


applicator. 
Also Available - Refill package: Each contains Net Wt. 142 oz. (42.5 g) tube. 4340R2/785 
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A Near-Spotless Record. 


Other OCs claim it. We show tt." 


In clinical trials, Lo/Cvral was 
practically perfect in holaing 
spotting and breakthrough bleeding 
to a minimum. 


SPOTTING BREAKTHROUGH BLEEDING 








Cycle 1 


Cycle 3 
Total Cyciss* 








Lo/Ovral® offers less breakthrough bleeding and 
spotting, along with high contraceptive efficacy, 
at a low dose—just 30 mcg ethinyl estradiol 
and 0.3 mg norgestrel. 

LOW DOSE 


LOJOVRAL: 


each tablet # contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth. 
l. pokey RE, RP: Managing Contraceptive Pill Patients, 3rd ed., Durant, Oklahoma, Sreative Infomatics, 
“Rates are atid from separate studies from different investigators in several population groups and 
canno! be compared precisely. 
Serious s eel as minor adverse reactions have been reported following the Use of afi oral 


contraceptives. 
Dato on file for 22,489 total cycles, Wyeth Laboratories. See important information on following page. 


- IN BRIEF: 


indications and Usage—LO/OVRALS is indicated for the prevent on of pregnancy in wor er ~ho elect to 
__ use oral contraceptives (OC's) as a method of contraception. 
Contraindications—OC's should nat be used in women with any cf the fo lowing condition : 
. Thrambophiebitis or thromboembolic disorders. 
. A past history of deep-vein thrombophlebitis or thromboembolic disorders. 
. Cerebral-vascular-or cororary-artery disease. 
. Known or Suspected carcinoma of the breast. 
. Known or suspected estrogen-dependent neoplasia. 
, Undiagnosed abnormal genital bleeding. 
. Known or suspected pregnancy (see Warning No. 5). 7 
> Benign or malignant liver tumor which developed during use of OC's or other estrcze xcontaining 
products. 
Warnings 


PONTIAN = 





Cigarette smoking increases the risk of serious cardiovascular side effects from oral zortaceptive 
. | use, This risk increases with age and with heavy smoking (15 or more cigarettes per day am is quite 

marked in women over 35 years of age. Women who use oral contraceptives should be string! advised 

not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious concitins, acluding 

thromboembolism, stroke, myccardial infarction, hepatic adenoma, gallbladder disease, yp tension. 

{facioners prescribing oral contraceptives should be familiar with the following information ~ lating to 

ese risks. 


1. Thromboembolic Disorders and Other Vascular Problems—an increased risk of thromme.talic and 
thrombotic disease associated with use of OC's is well established. Three p-incipal studies i Gat Britain 
and 3 in the U.S. have demonstrated increased risk of fatal and nonfatal venous thrombo m>.ism and 
stroke, both hemorrhagic and thrombotic, These studies estimate that users of OC’s are 4to 1 “ines more 
likely than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS—In a collaborative American study of cerebrovascula d<orders in 
women with and without predispcsing causes, it was estimated that the risk of hemorrhagic sroz: was 2.0 
times greater in users than nonusers and the risk of thrombotic stro<e was 4 to 9.5 times great= in users 
than in nonusers. 
MYOCARDIAL INFARCTION (MI)—An increased risk of MI associated ‘with use of OC's has tæer eported, 
confirming a previously suspected association, These studies, conducted inthe UK, found, as expected, 
that the greater the number of underlying risk factors for coronary artery disease (cigarette moking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of pre-ectamptic toxemia) the t_ghe the risk 
of developing MI, regardless of whether the patient was an OC user or not. OC's, however, wera fcend to be 
a clear additional risk factor. in terms of relative risk, it has been estimated that OC users who-’o a 1 smoke 
{smoking is considered a major predisposing condition to MIY are abcut twice as likely to have a tal Ml as 
nonusers who do not smoke. OC users who are also smokers have atout a 5-fold increased ræk > fetal MI 
compared to users who do not smoke, but about a 10- to 12-fold increased risk compared to Mne -ers who 
do not smoke. Furthermore, amount of smoking is also an important factor. In determining impc.ance of 
. these relative risks, however, baseline rates for various age groups must be given serious c nseeration, 
Importance of other predisposing conditions mentioned above in de-ermining relative and aasc_te risks 
has nat as yet been quantified; quite likely the same synergistic action exists, but perhaps toa ess extent. 
RISK OF DOSE—In an analysis of data derived from several national advers3-reaction reportng systems, 
British investigators concluded that risk of thromboembolism, inclucing coronary thrombos&, radirectly 
related to dose of estrogen in OC's, Preparations containing 100 mcg or more of estrogen wer: a .zociated 
with higher tisk of thromboembolism than those containing 50-80 mcg Their énalysis did suggest, owever, 
that quantity of estrogen may not be the sole factor involved. This finding has been confirmed 7 tœ U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—~A lange prospective sud-arried 
out in the UK estimated the mortality rate per 100,000 woman per yeer from diseases of the cr ulatory 
system for users and nonusers of OC's according to age, smoking haoits, and duration of sse Overall 
excess death rate annually from circulatory diseases for OC users was estimated to be 20 r 0C,000 
lages 15-34—5/100,000; ages 35-44-~33/100,000; ages 45-49— 140/700,00), risk being c ncmtrated 
in older women, in those with long duration of use, and in cigarette smokers, twas not possib2, mwever, 
to examine interrelationships of age, smoking, and duration of use, nor to compare effects of so x nJous 
vs. intermittent use. Although the study showed a 10-fold increase in death due to circulatory Jis=asas in 
users for 5 or more years, all these deaths occurred in women 35 or alder, Until larger numbers a°_women 
under 35 with continuous use for 5 or more years are available, it is rot possible to assess mmgrtude of 
relative risk for this younger group. Available data from a variety of sourzes have been analyzed =o « timate 
risk of death associated with various methods of contraception. Estimates of risk of death for eeh raechod 
include combined risk of contraceptive method (e.g., thromboembolic ard thrombotic disease n t= case 
of OC's) plus risk attributable to pregnancy or abortion in event of method failure, This latter riskwad_s with 
effectiveness of method. The study concluded that mortality associated with all methods of birti catro} is 
*. low and below that associated with childbirth, with the exception of O's in women over 40 wno smoke, 
Lowest mortality is associated with condom or diaphragm backed up by early abortion. Risk of tr-ormoam- 
bolic and thrombotic disease associated with OC's increases with age a'ter about 30 and, for M is urther 
increased by hypertension, hypercholesterolemia, obesity, diabetes, or history of pre-eclamptc: tamila, 
and especially cigarette smoking. Physician and patient should be alert to earliest manifestation of rom- 
boambolic and thrombotic disorders (e.g., thrombophlebitis, pulmonary embolism, cerebrovascula~ nsuf- 
ficiency, coronary occlusion, retinal thrombosis, and mesenteric thrombosis), Srould any of thes cour or 
be suspected, the drug should be discontinued immediately. A 4- to 6-fold increased risk of post- rgery 
thromboembolic complications has been reported in OC users. 
- If feasible, OC's should be discontinued at least 4 weeks before surgery of a type associated with nc~-ased 
risk of thromboembolism or prolonged immobilization. 
PERSISTENCE OF RISK OF VASCULAR DISORDERS—Findings from one study in Britain invobin goere- 
brovascular disease and another in tne U.S. concerning M! suggest an increased risk of these - or—tions 
in users of OC's persists after discontinuation of the OC's. In the Britsh study, risk of cerebOvercular 
disease remained elevated in former OC users for at least 6 years after discontinuation. In the LS. tudy. 
increased risk of MI persisted for at feast 9 years in women 40 to 49 years old who had used CO's Dr 5- 
or more years. Findings in both studies require confirmation since they are inconsistent with cher ub- 
lished information. i 
2. Ocular Lesions—There have been reports of neuro-ocular lesions such as optic neuritis ar ~tinal 
thrombosis associated with use of OC's. Discontinue OC's if there is unexplained, sudden or gradual, zartial 
of complete loss of vision; onset of proptosis or diplopia, papilledema; or ret nal-vascular ‘esans, and 
institute appropriate diagnostic and therapeutic measures. 
3. Carcinoma—Long-term continuous administration of either natural or synthetic estrogen i» c=tein 
animal species increases frequency o* carcinorna of the breast, cervix, vagina, end liver. Certain ayrt.e-ic 
progestogens, none currently contained in OC's, have been noted to increase incidence of mam nary 
nodules, benign and malignant, in degs, In humans, 3 case-control studies have reported ani cr=sed 
risk of endometrial carcinoma associated with prolonged use of exogenous est’ogen in postme wf=sal 
women, One publication reported on the first 21 cases submitted by physicians to a registry of cars of 
adenocarcinoma of the endometrium in women under 40 on OC's. Of cases found in womer wt.out 
predisposing risk factors (e.g., irregular bleeding at the time OC's were first given, polycystic ovaries), r <arly 
„al occurred in women who had used a sequential OC. These are no lorger marketed. No evideicenas 
been reported suggesting increased rsk of endometrial cancer in users of conventional combiratiza or 
progestogen-only OC's. Several studies have found no increase in breast cancer in women taking OC or 
estragens. One study, however, while also noting no overall increased ris« of breast cancer in womer on 
+ OC's, found an excess risk in subgroups of OC users with documented benign sreast disease. Fed.zed 
, occurrence of benign breast tumors in users of OC's has been well documented. In summary, there 3 at 
. present no confirmed evidence from human studies of increased risk of cancer associated with OCs, Case 
Clinical surveillance of all women on OC's is, nevertheless, essential. In all ceses of, undiagnosed persisart 
or recurrent abnormal vaginal bleedirg, appropriate diagnostic measures should be taken ‘o ule aut 
malignancy. Women with a strong family history of breast cancer or with breast noaules, fibrocystic - isease, 
or abnormal mammograms should be monitored with particular care if they elect to use OC's. 





4. Hepatic Tumors—Benign hepatic adenomas have been found to be associated with use of OCs. Cre - 


study showed that OC's with high harmona! potency were associated with higher risk than lower Ots cy 
OC's. Although benign, hepatic adenomas may rupture and may cause death through intra-abcon ^al 
. hemorrhage. This has been reported in short-term as well as long-term users. Tw studies relate rak «‘th 
duration of use of OC’s, the risk being much greater after 4 or more years’ use, While hepatic aderor. is 
tare, it should be considered in women presenting abdominal pain and tanderness, abdominal mas=or 
shock. A few cases of hepatocellular carcinoma have been reported in women on OC's.. Relatiorshiz:af 
these drugs to this type of malignancy is not known. 
5. Use in or Immediately Preceding Pregnancy, Birth Defects in Offspring, ana Malignancy in “ert le 
Offspring-~Use of female sex hormones---both estrogenic and progestalional agents—during ear! p .g- 
nancy may seriously damage the offspring. It has been shown that females exposed in utero to diehny:3- 
bestrol, a nonsteroidal estrogen, have increased risk of developing in later fife a form of vaginal or œr sal 
cancer ordinarily extremely rare. This ris< has been estimated to be of the order of 1 in 1,000 exposaresor 
less. Although there is no evidence now that OC’s further enhance risk of developing this type of maligancy, 
such patients should be monitored with particular care if they elect to use OC's. Furthermore, 30 b G™ 
of such exposed women have been found to have epithelial changes of tre vagina and cervix. Almoa h 
these changes are histologically benign, it is not known whether this condit-on is a precursor of ag~zal 
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malignancy. Male children so exposed may develop abnormalities of the urogenital tract, Although similar 
data are not available with use of other estrogens, it cannot be presumed they would not induce similar 
changes. An increased risk of cangenitz] anomalies, including heart defects and limb defects, has been 
reported with use of sex hormones, incl.ding OC's, in pregnancy. One case control study estimated a 4.7- 
fold increase in risk of limb-reduction defects in infants exposed ir utero to sex hormones (OC's, hormonal 
withdrawal tests for pregnancy, or attempted treatment for threatened abortion). Some exposures involved 
only a few days. Data suggest that risk of limb-reduction defects ir exposed fetuses is somewhat less than 
1 in 1,000 live births. In the past, female sex hormones have been used during pregnancy in an attempt to 
treat threatened or habitual abortion. There is considerable evidence that estrogens are ineffective for these 
indications, and there is no evidence from well-controlled studies that progestogens are effective, There is 
some evidence that triploidy and possibly other pes of polyploidy are increased among abortuses from 
women who become pregnant soon after ceasing OC's. Embryos with these anomalies are virtually always 
aborted spontaneously. Whether there is an overall increase in spontaneous abortion of pregnancies con- 
celved soon after stepping OC's is unxnawn. it is recommended that, for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing OC's. H the patient has not adhered 
to the prescribed schedule, the possibility of pregnancy should be considered at time of first missed period, 
and further use of OC's should be withheld until pregnancy has been ruled out. If pregnancy is confirmed, 
the patient should be apprised of the potential risks to the fetus, and advisability of continuation of the 
pregnancy should be discussed. | is also recommended that women who discontinue OC's with intent of 
becoming pregnant use an alternate form of contraception for a period of time before attempting to 
conceive, Many clinicians recommend 3 months, although no prec'se information is available on which to 
base this. The administration of pragestogen-estrogen combinations to induce withdrawal bleeding should 
not be used as a test of pregnancy. 

6. Gallbladder Disease—Stucies report increased risk of surgically confirmed gallbladder disease in users 
of OC's and estrogens. Jn one stucy, increased risk appeared after 2 years’ use and doubled after 4 or 5 
years’ use. In one of the other studies, increased risk was apparent between 6 and 12 months’ use. 

7, Carbohydrate and Lipid Metabolic Effects—Decrease in glucose tolerance has been observed in a 
significant percentage of patients on OC's. For this reason, prediabetic and diabetic patients should be 
carefully observed while on OC's. Increase in triglycerides and totai phospholipids has been observed in 
datients on OC's; clinical significance of this finding remains to be defined. f 

8. Elevated Blood Pressure—-Increase in tlood pressure has been reported in patients on OC's. In some 
women, hypertension may occur within a few months of beginning OC's. In the Ist year of use, prevalence’ 
of women with hypertension is low in users and may be no higher than that of a comparable group of 
nonusers. Prevalence in users increases, however, with longer exposure, and in the 5th year of use is 212 
to 3 times the reported prevalence in the 1st year. Age is also strongly correlated with development of 
hypertension in OC users, Warmen who previously have had hypertension during pregnancy may be more 
lkely to develop elevation of blood pressure on OC's. Hypertension that develops as a result of taking OC's 
usually returns to normal after discontinuing the drug. 

©, Headache—Onset or exacerbaticn of migraine or development of headache of a new pattern which is 
recurrent, persistent, or severe, requires discontinuation of OC's and evaluation of the cause. 

10. Bleeding trregularities-Breakthrough oleeding, spotting, and amenorrhea are frequent reasons for 
patients discontinuing OC’s. In breakthrough bleeding, as in all cases of irregular vaginal bleeding, non- 
functional causes should be borne in mind. 

In undiagnosed persistent or recurrent abncrmal bleeding from the vagina, adequate diagnostic measures 
are indicated to rule out pregnancy or ma ignancy. I pathology has been excluded, time or change to 
another OC may salve the problem, Changing to an OC with a higher estrogen content, while potentially 
useful in minimizing menstrual irregularity, should be done only if necessary, since this may increase risk 
of thromboembolic disease. Women with past history of oligomenorrhea or secondary amenorrhea or young 
women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these pre-existing problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, possibly prolonged, may also occur in women 
without previous irregularities. : 

1L Ectopic Pregnancy-~Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 

IŻ Breast-feeding—OC’s given in the postpartum period may interfere with lactation and decrease quantity 
and quality of breast milk, Furthermore, a srrail fraction of the hormones in OC's has been identified in the 
milk of mothers on OC's; effects, if any, on the breast-fed chitd have not been determined. If feasible, defer 
OC's until infant has been weaned. 

Precautions—-GENERAL--]. A complete medical and family history should be taken prior to initiation of 
OC's. Pretreatment and periodic physical examinations should include special reference to blood pressure, 
breasts, abdomen and pelvic organs, ncludirg Pap smear and relevant laboratory tests, j 

As a general rule OC's should not be prescribed for longer than 1 year without another physical examination. 
2. Under influence of estragen-progestogen preparations, pre-existing uterine leiomyomata may increase 
in size, 

3. Patients with history of psychic depression should be carefully observed and the drug discontinued if 
depression recurs to a serious degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the symptom is drug-related, 

4. OC's may cause some degree of fluid reter tion. They should be prescribed with caution, and only with 
careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as 
convulsive disorders, migraine syndrome, asthma, or cardiac or renal insufficiency. 

5. Patients with a past history of jaund ce. auring pregnancy have an increased risk of recurrence while on 
OC's, If jaundice develops, OC's shoulc be discontinued, ' 

6. Steroid hormones may be poorly metabolized in patients with impaired liver function and should be 
administered with caution. 

7. GC users may have disturbances n normal tryptophan metabolism which may result in a relative 
pyridoxine deficiency, Clinical significarce is undetermined. 3 

8, Serum folate levels may be depressed by OC's. Since the pregnant woman is predisposed to development 
of f{clate deficiency and incidence of folate ceficiency increases with increasing gestation, it is possible that 
if a woman becomes pregnant shortly after stopping OC’s, she may have a greater chance of developing 
folat2 deficiency and complications attributed t3 this deficiency, 

9, The pathologist should be advised of OC therapy when relevant specimens are submitted. 

10. Certain endocrine- and liver-function tests and blood components may be affected by estragen-contain- 
ing OC's: a. Increased sulfobromaphthalein recention. b. Increased prothrombin and factors Vil, VHI, IX, 
and X; decreased antithrombin 3; increased rorepinephrine-induced platelet aggregability. c. Increased 
thyrcid-binding globulin (TBG) leading to increased circulating total-thyroid hormone, as measured by 
protein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. d. Decreased pregnanediol excretion, 
e. Reduced response to metyrapone test. 

Information for the Patient-—See Patiert Packege Labeling. 

Drug Interactions—Reduced efficacy and increased incidence of breakthrough bleeding have been asso- 
ciated with concomitant use of rifampin. A similar association has been suggested with barbiturates, 
phenylbutazone, phenytoin sodium, ampicillin and tetracycline. 

Carcinogenesis—See Warnings on carcitogenic potential of OC's. 

Pregnancy—Category X. See Contraindications, Warnings. 

Nursing Mothers—See Warnings. f 

Adverse Reactions—An increased risk of these serious adverse reactions has been associated with use of 
OC's ‘see Warnings): thrombophlebitis, pulmonary embolism, coronary thrombosis, cerebral thrombosis, 
cerebral hemorrhage, hypertension, galltladaer disease, benign hepatomas, congenital anomalies. 

There is evidence of an association between the following conditions and use of OC's although additional 
confirmatory studies are needed: mesenteric thrombosis, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. . 

The following adverse reactions have been reported in patients on OC's and are believed to be crug-roleted. 
Nausea and/or vomiting, usually the most common adverse reactions, occur in approximately 10 percent 
or less of patients during the first cycle. Other reactions, as a general rule, are seen much less frequently 
or only occasionally. Gastrointestinal symptoms ‘such as abdominal cramps and bloating), breakthrough 


“bleeding, spotting, change in menstrual flow, dysmenorrhea, amenorrhea during and after treatment, 


temporary infertility after discontinuance of treatment, edema; chloasma or melasma which may persist; 
breast changes: tenderness, enlargement and secretion; change in weight (increase or decrease); change 
in cervical erosion and cervical secretion; possible diminution in lactation when given immediately postpar- 
tum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash (allergic); mental depres- 
sion; reduced tolerance to carbohydrates vaginal candidiasis; change in corneal curvature (steepening), 
intolerance to contact lenses. 

The following adverse reactions have beer reported in users of OC's, and the association has been neither 
confirmed nor refuted: premenstrual-like syndrome; cataracts, changes in libido, chorea, changes in appe- 
tite, cystitis-like syndrome, headache, nervousness, dizziness, hirsutism, loss of scalp hair, erythema mul- 
tifarme. erythema nodosum, hemorrhagic erurtion, vaginitis, porphyria. 

Acute Overdose—Serious ill effects have not been reported following acute ingestion of large doses of OC’s 
by young children. Overdosage. may cause nausea, and withdrawal bleeding may occur in lemaies. 
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Zinc and a-fetoprotein in amniotic fluid from early 
pregnancies with fetal malformations 


Risto Laitinen, M.D., Hannu Jalanko, M.D., Kaija-Leena Kolho, M.D., 
Harriet von Koskull, M.D., and Erkki Vuori, M.D. 


Helsinki, Finland 


Zinc and a-fetoprotein concentrations were quantitated in second-trimester amniotic fluid from 111 normal 
pregnancies and 29 pregnancies with various fetal malformations. The zinc level varied between 0.3 and 
4.0 pmol/L (median 1.3) in the normal samples and between 1.8 and 17.9 pmol/L (median 5.0) in cases 
with malformations. The level was above 2.5 times the normal median in 23 of the 29 (79%) gestations 
with the malformations. Amniotic fluid zinc and «-fetoprotein levels showed a positive correlation 

{r = 0.78), and the a-fetoprotein level was elevated in all gestations with fetal disorders and elevated zinc 
levels, as well as in five of the six cases with fetal defects but normal zinc concentrations. The elevation of 
zinc was more marked than that of a-fetoprotein in three cases of fetal malformations. Five samples were 
false positive on x-fetoprotein assay but contained normal zinc levels. Removal of a-fetoprotein from 
amniotic fluid had no effect on the zinc concentration, indicating that zinc is not bound to amniotic fluid œ- 


fetoprotein. (AM J OssteT GYNECOL 1985;152:561-5.) 


Key words: Prenatal diagnosis, congenital malformations, early amniotic fluid, zinc, 


a-fetoprotein 


Human amniotic fluid contains constant levels o7 zinc 
(1 to 3 pmol/L)'** until the thirty-seventh week o? ges- 
tation, when a sharp increase in the mean concentration 
occurs.* Recently, Parkinson et al.‘ studied zinc and 
copper concentrations in early amniotic fluid from 
pregnancies with neural tube defects and found ele- 
vated zinc levels in cases with open lesions. They also 
observed a highly significant correlation (r = 0.83) be- 
tween zinc and a-fetoprotein levels, suggesting that zinc 
might be bound to a-fetoprotein in amniotic fluid.’ 
a-Fetoprotein is known to bind copper,’ and recent 
studies have shown binding of zinc to a-fetoprotein 
in vitro.® 

In this work, we have determined the zinc levels in 
amniotic fluid from second-trimester pregnancies with 
various fetal malformations and studied the relation- 
ship between amniotic fluid zinc and a-fetoprotein‘con- 
centrations. The results indicate that a majority o7 preg- 
nancies with fetal defects and elevated amniotic fluid 
a-fetoprotein concentrations also show elevated zinc 
levels. Removal of a-fetoprotein from amniotic fluid, 
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however, had no effect on amniotic fluid zinc levels, 
indicating that zinc is not bound to a-fetoprotein. 


Material and methods 


Amniotic fluid samples. Zinc levels were measured ` 
in 140 amniotic fluid samples collected by amriocen- 
tesis for routine a-fetoprotein determinations and 
chromosomal analyses. Eighty-twe samples were taken 
into normal plastic tubes and, after the a-fetoprotein 
determination, were stored at ~20° C from 1 to 20 
months before the zinc assay. The samples were cen- 
trifuged at 2000 rpm before the a-fetoproteir assay. 
Twenty-nine of these samples came from pregnancies 
with various fetal malformations, as listed in Table I, 
while 53 specimens were from pregnancies that ended 
in a delivery of a healthy child. The latter samples were 
selected so that the storage times in these two groups 
were similar. 

The control material also included 58 samples from 
pregnancies with normal outcome, in which the zinc 
level was assayed soon after amniocentesis. These sam- 
ples were aliquots of the routine AFP samples and were 
taken into acid-washed plastic tubes to avoid any zinc 
contamination, as described in paper cited in the In- 
troduction. The zinc values in these samples ‘median 
1.2 pmol/L, range 0.5 to 4.0) and in the control samples 


‘described above (median 1.3 pmol/L, range 0.3 to 3.0) 


did not differ from each other. Since the groups were 
also clinically similar, they were pooled into one control 
group (Fig. 1). 

All samples came from singleton pregnancies. The 
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Fig. 1. Zinc levels in amniotic fluid at 15 to 20 weeks of ges- 
tation. Normals, Pregnancies that ended in a delivery of a 
healthy child. 


indication for amniocentesis in most cases was a Ligh 
maternal age (above 38 years) without any clinical ev- 
idence of fetal or maternal disorders. The gestaticnal 
age in each case was determined by ultrasound scan- 
ning before the sample collection. 

Assays. Zinc concentration was determined with 
atomic absorption spectrophotometry, as describec in 
the paper cited above. 

AFP was measured by double-antibody immunoassay 
at the Department of Bacteriology and Immunology, 
University of Helsinki.” The samples were first centri- 
fuged at 800 rpm for 10 minutes and then at 2000 rpm 


for 15 minutes before the a-fetoprotein measurement. 


The zinc values in control samples had a skewed cgis- 


tribution and the elevations of zinc and a-fetoprotein | 


levels are expressed as multiples of the median. The 
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Fig. 2. Correlation of amniotic fluid zinc and a-fetoprotein 
levels in second-trimester pregnancies (r = 0.78). Symbols as 
in Fig, 1. 


95 and 97.5 percentiles were 2.15 and 2.5 times the 
normal median in the zinc assay and 1.6 and 1.79 times 
the median in the a-fetoprotein assay. 
Affinity chromatography. Anti—o-fetoprotein im- 
munoadsorbent was prepared according to the method 
of Ruoslahti.’ The y-globulin fraction from hyperim- 
mune sheep anti~a-fetoprotein serum was isolated by 
sodium sulfate precipitation and ion-exchange chro- 
matography on diethylaminoethyl Sephacel (Pharma- 
cia Fine Chemicals, Uppsala, Sweden) and then passed 
through a Sepharose 4B column (Pharmacia) coupled 
with normal human serum proteins to abolish any reac- 
tivity with human albumin.® The anti-a-fetoprotein 
globulin was further passed through a column of Blue- 
Sepharose (Pharmacia) to remove any contaminating 
albumin, which is the major zinc-binding protein in 
serum, Coupling of the antibodies to Sepharose 4B was 
performed according to the method of Axen et al.” 


‘Normal sheep y-globulin adsorbent was prepared as 


the anti—a-fetoprotein Sepharose. 

The binding capacity of the anti-a-fetoprotein 
Sepharose was approximately 67 pg of a-fetoprotein 
per 1 ml of adsorbent. Removal of a-fetoprotein from 
amniotic fluid was performed either by incubating 0 to 


- 300 pl of anti~c-fetoprotein Sepharose with 1 ml of 


fresh amniotic fluid at room temperature for 2 hours 


` (see Fig. 3) or by passing amniotic fluid samples {0.1 to 
. 0.5 ml) through an anti-AFP column (bed volume 1 ml) 


(see Table II). 


Results 
The zinc concentrations in normal amniotic fluid var- 


ied between. 0.3 and 4.0..mol/L (median 1.3). The lev- 


Volume 152 Zine and a-fetoprotein in early amniotic fluid 563 
Number 5 


Table I. Amniotic fluid a-fetoprotein and zinc levels in second-trimester pregnancies 












a-fetoprotein 





Normal lll 106 
Congenital nephrosis 11 — 
Triploidy 
Anencephaly 
Meckel’s syndrome 
Gastroschisis 
Omphalocele 
Hydrops fetal:s 
Hydrocephalus 
Polycystic kidneys 
Amnion adhesion 
syndrome 


Total 140 107 9 
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No., Total number of samples; MOM, multiples of median. 


Table II. Amniotic fluid o-fetoprotein and zinc levels in normal pregnancies with a false positive 
a-fetoprotein value and in gestations with malformations and moderately elevated a-fetoprotein level 
























Week 
of Conceniration Concentration 

Diagnosis gestation (umollL) MOM (mgiL) 

Normal 17 1.6 1.2 í 19,625 2.8 
Normal 18 1.6 1.2 19,750 3.0 
Normal 18 1.9 1.5 41,500 6.3 
Normal - 18 2.4 1.8 47,500 7.1 
Normal 15 3.0 2.3 28,000 2.9 
Congenital nephrosis 19 2.1 1.6 22,000 4.2 
Congenital nephrosis 16 8.7 6.7 25,000 3.1 
Triploidy 17 7.2 5.5 17,500 2.6 
Omphalocele 15 2.8 2.2 24,850 2.6 
Hydrops fetalis 20 17.3 13.3 17,500 4.3 
Hydrocephalus 17 1.8 1.4 20,835 3.0 
Polycystic kidney 19 1.9 1.5 7,950 1.5 


MOM = Multiples of median. 


Table IIT. Effect of removal of a-fetoprotein on amniotic fluid zinc levels in various types of samples 








a-fetoprotein 



















Original Original 
concentration a-AFP/T]sHS-S* concentration 
Diagnosis (umol/L) (mg/L) . 






a-AFPINShS-S* 
(%) 





Normal in = 5) 0.9-1.7 96-104 4,1-13.3 <1-14 
Hydrops fetalis 17.9 35 540 40 
Omphalocele 4.3. 117 16] <l 
Congenital nephrosis 9.1 37 250 6 
Congenital nephrosis 15.2 100 271 <] 
Anencephaly 3.3 130 125 <Il 
Anencephaly 4.8 94 165 <l 
Pool (feral disorders)+ 3.4 120 75 5 





a-AFP/NShS-S = Anti~a-fetoprotein Sepharose or normal sheep y-globulin Sepharose. 


*Percentage of the a-fetoprotein and zinc levels in eluate after the sample had been passed through anti-o-fetoprotein 
Sepharose/normal sheep y-globulin Sepharose. 


tPocl of four samples from pregnancies with fetal disorders. 
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Fig. 3. Effect of the removal of a-fetoprotein on amniotic fluid . - 


zinc concentration. A fresh amniotic fluid sample (1 mI) was 
incubated with different amounts of anti-a-fetoprotein (a- 
AFP) Sepharose or normal sheep y-globulin oe Sepharose 
for 2 hours at room temperature. 


els in pregnancies with various fetal malformations 
ranged from 1.8 up to 17.9 pmol/L (median 5.0). The 
‘values were above 2.5 times the normal median ‘ap- 
proximately the 97.5 percentile of controls) in 23 of 
the 29 cases (79%) with fetal malformations (Fig. 1, 
Table I). í 
Amniotic fluid zinc and «-fetoprotein levels showed 
a positive correlation (r = 0.78) (Fig. 2). Both levels 
were normal (below 2.5 times the median) in one case 
of polycystic kidneys. All other pregnancies with fetal 
malformations, including the six cases with the normal 
zinc value, had an increased a-fetoprotein concentra- 
tion (Table 1). The elevation of the zinc level was more 
marked than that of a-fetoprotein in three cases with 
malformations (Table II). Five samples from normal 
gestations had an elevated a-fetoprotein level (2.8 to 
7.1 times the median) but a normal zinc concentration 
(Table IT). 
Incubation of fresh normal amniotic fluid with anti 
a-fetoprotein immunoadsorbent removed a-fetopro- 
tein but had no effect on the zinc concentration (Fig. 


3). Also, passing of various types of samples through . 


an anti-a-fetoprotein column had little effect on the 
zinc levels (Table ITI). 


Comment 


Zinc concentrations were above the 95 and 97.5 per- 
centiles of controls in 86% and 79% of the early am- 
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niotic fluid samples from pregnancies with various fetal 
malformations, respectively. This confirms the original 
observation of Parkinson et al, who found an in- 
creased zinc concentration in 12 gestations with an- 
encephaly or open neural tube defect (range 2.0 to 7.2 
pmol/L) and in one case of gastroschisis (6.5 mol/L). 
The levels in our five cases of anencephaly ranged from 
3.0 to 4.8 mol/L. Interestingly, these values were rel- 
atively low when compared to those observed in the 
majority of cases with fetal disorders. The highest val- 
ues were found in two cases of hydrops fetalis (17.9 
and 17,3 pmol/L), and in congenital nephrosis, the val- 
ues ranged from normal up to 15.2 pmol/L. 

Amniotic fluid zinc and a-fetoprotein levels showed 
a positive correlation. Our results, however, strongly 
suggest that this is not a result of the binding of zinc 
to amniotic fluid a-fetoprotein, as previously sug- 
gested.* Removal of a-fetoprotein from various types 
of amniotic fluid samples had no clear effect on the 
zinc levels. It seems probable that the correlation be- 
tween zinc and a-fetoprotein is caused by simultaneous 
leakage of a-fetoprotein and some zinc-binding pro- 
tein from the fetus into amniotic fluid. Albumin and 
@_-macroglobulin are the major carriers of zinc in 
serum,'''? and, both or either of these might be re- 
sponsible for the elevation of amniotic fluid zinc levels 
in complicated pregnancies. The possibility that the fe- 
tus excretes some other zinc-binding protein, however, 
cannot be excluded at the moment. 

a-Fetoprotein was, in general, a more sensitive 
marker for fetal malformations than zinc. There were, 
however, a few cases with a more marked increase in 
the zinc concentration than in the a-fetoprotein level. 
This and the finding of normal zinc levels in pregnan- 
cies that were false positive on a-fetoprotein measure- 
ment suggest that the determination of zinc might be 
a useful adjunct to the a-fetoprotein assay, especially 
in cases with marginally elevated a-fetoprotein levels. 


We thank Ms. Sirpa Kuisma and Ms. Helena Kaur- 
anen for excellent technical assistance. 
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Prevention of endomyometritis by local application of 
antibiotic solution during cesarean section 


Lars P. Jensen, M.D., Ava J. Dobin, R.N., B.S., Mary Jo O’Sullivan, M.D., and 


Charles E. Hilsenbeck, M.S. 
Miami, Florida 


Previous studies have demonstrated a reduction in the incidence of endomyorretritis by using irrigation 
with 1000 mi of saline as a diluent at cesarean section. In this study 2 gm of cafoxitin sodium in 20 ml of 
saline solution was used for local application to the uterus and abdominal wound in 100 patients 


undergoing emergency cesarean section; results were compared to those in 130 patients who received no 
antibiotic at operation. Six patients in the treatment group developed endomycmetritis as opposed to 33 in 
the untreated group (p < 0.001) and hospital stay was reduced by almost 2 days (p < 0.001). Local use of 


cefoxitin sodium appears effective in reducing the incidence of endomyometrits. A prospective double- 
blind study, however, is imperative before definite conclusions can be made. #Am J OBSTET GYNECOL 


1985;152:565-8.) 


Key words: Endomyometritis, cesarean section, antibiotics 


With the advancement of anesthesia and surgical 
techniques, cesarean section has become a relatively 
safe operation, with a threefold increase in the past 
decade.’ Ceszrean section, while itself a relatively safe 
procedure, is associated with a high postoperative in- 
fection rate varying from 48% to 88% in the presence 
of labor with ruptured membranes.”* The major con- 
tributor to this morbidity is endomyometritis.* 

Recently there have been several reports showing the 
effective use of prophylactic antibiotic irrigation to re- 
duce the infectious morbidity after cesarean section.>” 
In all the reports, however, 800 to 1000 ml of normal 
saline solution was used as a diluent for the antibiotic. 

The objective of this investigation was to evaluate the 
effectiveness of a prophylactic antibiotic with only 20 
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ml of normal saline solution used as a diluent for local 
applicazion to the operative site. The mecharism of 
action Df intraoperative irrigation is complex, but it 
would appear that the high concentration of the drug 
appliec directly to the site is more important than the 
actual .rrigation.* 


Material and methods 


One hundred patients with ruptured membranes un- 
dergoing emergency cesarean section were treated with 
local application of 2 gm of cefoxitin (Mefoxin, Merck 
Sharp & Dohme), as described below. The only patients 
excluded were those with a history of drug allergy or 
those who had received an antibiotic within 2 weeks 
prior to operation. No patient showed any untoward 
reaction to the drug. 

Cefoxitin, 2 gm, was dissolved in 20 ml of normal 
saline solution and drawn up into two 10 ml syringes. 
The <irst 10 ml of the solution was sprayed into the 
fundal area of the uterine cavity after delivery of the 
placenta and after adequate contraction of the uterus 
had >een obtained. After closure of the first layer of 
the uterus and during closure of the second layer of 
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Table I. Demographic and preoperative datz 






No. of patients 


Control Céfoxitin 
group ~ group | 





Mean age (yr) 23.7 24.7 NS 
Race A 

White 43 37 o, ; 

Black | 57 63 NS 
Parity i 

Primiparous 70 44 

Multiparous 30 56°. 0.01. 
Monitoring : ; 

External 57 37 

Internal 43 -63 > 005, 
No. of pelvic 

examinations ; 

1-4 70 58 - 

5-8 29 39 

>8 l 3° MS 
Duration of l 

membrane 

rupture pi ; 

<6 hr 40 35 

>6 hr _ 60 » 65 NS 





Table II. Postoperative infections 









No. of patients 


Control Cefoxitin 
. groups group j 






p value 
Total group ~ 100 100 
. Endomyometritis 28 6 ` 0.C0_ 
Wound infection 3 2. NS 
Both infections 5. 0> 0.05 


the uterus, a further 5 ml was sprayed along the u<ezine 
wound. oe 
__. The last 5 ml of the solution was sprayed ind the 

abdomirial wound after closure of the fascia. At nc ime 
was any excess solution sucked out. 

One hundred consecutive patients with ruptu-ed 
membranes who underwent emergency cesarean sec- 
tion immediately prior to the treatment group were 
used as a comparison group: 


All cesarean sections were performed by residents or: — 
faculty members and both groups were routinely fol-, 
lowed up by the same surgeons and the same infection: 
control nurse. Both groups were monitored daily for, 
infectious morbidity. The diagnosis of endomyometriis , 


was made, in the absence of physical or laboratory ev- 
idence of another source of infection, if the patient had 


a persistent temperature elevation above 38° C after — 


the first postoperative day, foul-smelling lochia, anc/or 
unusual uterine or parametrial tenderness. 


Results . 
Table I provides the demographic data of the two 


groups studied: Both the treated (cefoxitin) and un- 
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-Table III. Indications for cesarean section 













No. of patients 
Control Cefoxitin 
Indication group _ group 
Cephalopelvic : 59 49 
disproportion 
Fetal distress “28 31 NS 
Breech ` 12 14 
Previous cesár- -1 6- 


_ ean section 


Table IV. Operative data 





| 
Control | Cefoxitin 
group | group 





Uterine incision 


Trarisverse 98 100 NS 

Vertical 2 0 NS 
Preoperative values 

Hemoglobin (gm/dl) _ 12.42, 12.45 NS 
_ Hematocrit (%) 38.10 38.30 NS 
Postoperative values 

Hemoglobin (gm/d]) 10.40 10.90 0.01 


Hematocrit (%) - 
Duration of operation 


<60 min : 39 74 0.01 

>60 min 61 ` 26 0.01 
‘Level of surgeon By 

Postgraduate year 2-4 89 90 NS 

>Postgraduate year 4 ll 10 NS 
Postoperative length of stay 7.3 5.6 0.001 


(mean days) 


treated (control) groups were comparable in all respects 
except parity and monitoring technique. A larger num- 
ber of the treated patients were internally monitored, 
yet they had a lower incidence of endomyometritis 
(Table Ii). 

Indications for cesarean delivery are downs in Table 
HI. Cephalopelvic disproportion includes all patients 
delivered by cesarean section because of failure of labor 
to progress. A slightly larger number of patients in the 
control group underwent cesarean section for cephalo- 
pelvic disproportion, but the difference was not statis- 


tically significant. The repeat cesarean sections were 


patients admitted in labor who were not candidates for 
a trial of labor or who refused. l 
Comparison of preoperative and postoperative hé- 
moglobin levels showed that the change in both groups 
had a significant difference with a p value of 0.01 in 
favor of the cefoxitin group (Table IV). The shorter 
postoperative stay of 5.6 days for the treatment group 
compared to 7.3 days for the control group is highly 
significant, especially with problems such as cost of care 
and hospital beds. Total operative time was almost re- 
versed in the two groups, with the control group taking 
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Table V. Incidence rates of endomyometritis (rate per 100 patients) for various risk factors* 











Patients with endomyometritis 


Control group ` Cefoxitin group 





Total No. of 
` patients 





Indication : 
Fetal distress 59 14.3 4 3.2 1 NS 
Cephalopelvic dispropor- 108 33.9 20 10.2 5 0.01 
tion 
Monitoring 
External 94 13.5 7 2.8 1 NS 
Internal 106 39.5 17 7.9 5 0.001 
Parity 
Primiparous 114 31.4 22 13.6 6 0.005 
Multiparous e 86 20.0 6 0.0 0 0.02 
Duration of membrane -~ 
rupture 
<6 hr 75 12.5 5 2.8 l NS 
>6 hr 125 . 38.3 23 7.7 5 0.01 
No. of vaginal examinations i 
1-4 128 22.8 15 3.4 2 0.005 
5-8 68 41.4 12 10.2 4 0.01 
Skin incision 
Midline 99 24.4 10 5.2 3 0.05 
Transverse 101 30.5 18 7.1 3 0.01 
‘Transverse uterine incision 198 28.6 28 6.0 6 0.01 
Duration of operation : 
<60 min 113 28.2 11 6.7 5 0.01 
>60 min i . 87 27.8 17 3.8 l 0.01 


*Statistical comparisons between the control and cefoxitin groups were conducted with the x’ test on the frequencies. 


more time than the cefoxitin group. There is, hawever, the surgical site. The value of the “irrigational” aspect 
no explanation for this. | Of local antibiotic irrigation at cesarean section is un- 
When risk factors for endomyometritis were exam- certain. l 
ined and compared (Table V), a decrease in morbidity A simpler technique than the one described previ- 
was seen with most factors in the treatment graup, ex- ously was used to test the effectiveness of local appli- 
cept for those externally monitored, those with mem- cation of a proved antibiotic. Cefoxitin, effective as a 
branes ruptured <6 hours, or those undergcing ab- prophylactic drug in cesarean section, both parenter- 
dominal delivery for fetal distress. These are, however, ally” and locally as an irrigating solution,” was selected 
low-risk situations. as the drug of choice. The concentration of cefoxitin 
Increasing duration of ruptured membranes was as- in decidual tissue after uterine and peritoneal lavage 
sociated with a corresponding increased risk of endo- with 2 gm/L has been shown to be almost three times 
myometritis in the control group but not in the treated greater (92.5 + 10.1 ug/gm) than after intravenous ad- 
group (Fig. 1). ministration of 2 gm (36.9 + 10.5 wg/gm).® 
Burke,” in his classical studies of intra-abdominal 
Comment contamination, showed that there is a short definite 
Several reports concerning the effect of antibiotic period when antibiotics have their maximum suppres- 
irrigation at cesarean section have shown a dramatic sible effect. This period begins when bacteria gain ac- 
reduction in the rate of endometritis.*” In all these cess to the tissue and is over in 3 hours. While the time 
studies 800 to 1000 ml of saline solution was used as a frame may be longer, local application of antibiotic to 
diluent, and the uterus, bladder flap, and abdominal the wound site during operation may have some merit, 
gutters were irrigated with the use of a buld syringe. as demonstrated by this and previously mentioned 
Force was used to create a jetlike effect while the irri- studies. 
gant was simultaneously suctioned. Rudd ez al.f have Using a historic control group, as in this study, is not 
stressed the technique, while Levin et al.’ showed saline ideal and would certainly not meet the most stringent 
solution irrigation alone to be less effective zhan when scrutiny. Both groups, however, showed no statistical 
an antibiotic was added. Duff et al.“ have sugzested that difference in age, race, number of pelvic examinations, 
at least part of the effect may be due to systemic ab- or duration of ruptured membranes, were operated on 


sorption of the drug, with subsequent redistribution to by house staff'at the same levels of training, and were 
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Fig. 1. Comparison of the incidence rates of endomyo=etritis 
associated with the number of hours since membrane r_pture 
in the cefoxitin (Mefoxin) treatment group and the »ntrol 


group. 


followed up by the same infection control nurse wchout 
any changes in the departmental protocol for th= fol- 
low-up of patients who have undergone a cesarea sec- 
tion. This technique is simpler and far less time-zon- 
suming than the lavage technique that has been used 
previously. 

With external monitoring there was no statistica. dif- 
- ference between the two groups. It would appearthat 
local antibiotic “application” does provide some =ro- 
tection in the high-risk group, especially in those pa- 
tients whose membranes are ruptured for more than 
6 hours. There was also a distinct difference in those 
patients in whom the duration of labor was incre=ed 
` because of cephalopelvic disproportion.: 

Despite a greater number of patients that were mzn- 
itored internally in the treatment group, only 7.9% ze- 
veloped endomyometritis, as compared to 39.5% in ne 
untreated group (p = 0.001). 

Anemia after operation is generally accepted as being 
associated with a high rate of endomyometritis."' Bah 
groups showed a postoperative decrease in hemogloHmn 
values, with a p value of 0.01 in favor of the treat-4 
group. It is possible that this may have contributed z> 
an improved outcome; however, when the mean h= 
moglobin values of both groups were compared, tke 
difference was still within laboratory error. Whether = 
fact this p value is significant is unclear. 

Whether duration of operation per se contributes t= 
the incidence of morbidity after cesarean section is dit- 
ficult to evaluate. Many variables may be associated wita 
infection, such as duration of membrane rupture, ane- 
mia, and more than five pelvic examinations."’ Duratior 
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of operation was shorter in the treatment group and, 
therefore, possibly had some influence on the improved 
outcome of this group. 

The method used in this study has had a very positive 
impact on the incidence of endomyometritis in our in- 
stitution and has greatly decreased the work load of 
both residents and nurses in the postpartum wards. In 
the nontreated group, 33% of patients developed en- 
domyometritis as compared to 6% in the treated group 
(p = 0.001). This compares very favorably with the re- 
ports where lavage had been used. Hospital stay was 
reduced from 7.3 to 5.6 days (p = 0.001), which also 
results in a savings in both time and money,” not to 
mention the direct value to the patient. 

Despite the apparent success of local application of 
antibiotic during cesarean section, prospective studies 
comparing local application of antibiotic irrigation with 
antibiotic intravenous therapy and untreated control 
groups are imperative before any definite conclusions 
can be drawn. 
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Bartholin’s cyst: Marsupialization or aspiration? 


David R. Cheetham, B.A. 
London, England 


Of 34 patients with bartholinitis, two thirds had abscesses and one third had cysts. Aspiration provided not 
only relief but also material, for bacteriologic culture. Ninety-five percent of the abscesses, half of them 
caused by gonorrhea, could be treated with penicillin and metronidazole. Cysts were not treated with 
chemotherapy. Cure rate was 85%. (AMJ Osstet Gynecol 1985;152:569-70.) 


Key words: Abscesses, bartholinitis, cysts, gonorrhea, marsupialization 


A swelling of the Bartholin’s gland presents the cli- 
nician with two problems: Is it a cyst or is it an abscess? 
Should it be treated with antibiotics or operation or 
both? The answer to the first question is usually a guess, 
as pain and size are unreliable guides. The answer to 
the second is frequently empirical—a trial of antibiotics 
followed by operation if there is no improvement. 

Forty years ago the recommended treatment was 
complete excision of the gland. Then, in 1948, in New 
York, Davies' described a simple technique of marsu- 
pialization and packing of the cavity with iodoform 
gauze. By 1966 Mathews’ was able to declare this “an 
established method of treatment,” albeit with a 13% 
failure rate. 

The question then is not whether the operation is 
successful but when it should be performed. For ex- 
ample, could it be avoided altogether? 

A rational approach would be to aspirate the contents 
of the swelling and submit them to bacteriologic analysis 
for identification and antibiotic sensitivity. A decision 
on chemotherapy could then be made and the outcome 
awaited. Failure to respond would indicate the need for 
operation. 

This would contrast with the more customary ap- 
proach in which culture material is finally acquired only 
at the time of operation. At this late stage, analysis is 
of doubtful value: It has frequently been compromised 
by a preceding course of antibiotics. The patient has 
usually left the hospital by the time the results are avail- 
able. The operation is, in itself, definitive treatment. 


Patients and methods 


From 1980 to 1983, 34 patients aged 16 to 45 years 
with bartholinitis were investigated in the following 
manner: A forefinger was introduced into the vagina 
and the swelling gently compressed between finger and 
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Table I. Bacteriologic results 














No. of 
patients Sensitivity to 
(n = 34) Organism penicillin 








11 Neisseria gonorrhoeae Yes 
2 B-Hemolytic strep- Yes 
tococci 
1 Streptococcus pneu- Yes 
mone 
] Streptococcus viridans Yes 
i Nonhemolytic Yes 
streptococci* 
l Anaerobic strepto- No (metro- 
cocci* nidazole) 
l Staphylococcus aureus No (erythro- 
: mycin) 
3 Sterile pus — 
13 Mucus ~= 


*Also had Bacteroides fragilis (sensitive to metronidazole). 


thumb. At the maximum point of fluctuation a size 19 
needle was inserted and the contents aspirated for 
analysis. Performed in the office, without anesthesia, 
the procedure was well tolerated and afforded imme- 
diate, symptomatic relief. 


Results 


The appearance of the aspirate provided a ready 
method of distinguishing between cysts and abscesses, 
thereby identifying those patients who required anti- 
biotics. Classification was simple and based on the pres- 
ence or absence of pus cells, Cysts contained thick, 
translucent mucus, which was more difficult to aspirate 
than were the abscesses whose contents were always less 
viscous and frankly infected. 

Table I shows the bacteriologic findings. Twenty-one 
of the 34 patients were adjudged to have abscesses, 11 
of them caused by gonorrhea. All 21 patients were 
treated with metronidazole, 400 mg twice a day, and 
penicillin (or erythromycin), 250 mg four times a day, 
for 1 week and then reviewed. The patients with gon- 
orrhea were also given a stat dose of 1 gm of probenecid 
and 3.5 gm of ampicillin, early diagnosis having been 
made by microscopy. 
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Follow-up 

The overall success rate, fai by the absence of 
swelling and discomfort and the appearance of a freely 
draining duct, was the same in both groups—85% 


(three abscesses and two cysts failed to resolve and were 


marsupialized). Average follow-up period was 10 
months, with four patients who were lost to follow-up. 


Comment a k 


Whatever the mechanism of duct blockage in both 


cysts and abscesses, resolution can be predicted. confi- 


dently in a high proportion of patients if the conser-. 
vative approach described above is followed. Operation ` 


need not be first-line treatment. However, the range of 
organisms isolated demonstrates the importance of bac- 


terial identification if therapy is to be planned and mod- 
- ified appropriately. 


The high incidence of gonorrhea among the patients 
with abscesses was unexpected—ior most patients a 
painful swelling was the only complaint. Among this 
group, aspiration had the added advantage of identi- 
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fying promptly those women whose male partners 


‘would require investigation. 


Of concern for the future is that, although all these 


“.gonococcal abscesses responded to ampicillin, the in- 


creasingly common strain of penicillinase-producing’ 
Neisseria gonorrhoeae is now causing problems that re- 
quire different antibiotics such as spectinomycin or one 
of the cephalosporins. Therefore early identification is 
even more important. 

Ina revealing comment on gynecologic teaching in 
the 1930s, Davies’ tells us that he “was taught to assume 
that each case, more likely than not, was the result of 
a venereal infection.” Are sexual habits today so mark- 
edly different? 
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Maternal virilization i in pregnancy due to an unclassified — 


sex-cord stromal ngopas 


jobn Quagliarello, M.D., and Ancel Blaustein, M.D. 


New York and sail New York 


Virilization in pregnancy has been reported with various ovarian neoplasms. Presented is a case of, 
maternal virilization resulting from an unclassified sex-cord stromal neoplasm. (Am.J OBSTET GYNECOL 


1985;152:570-2.) 


Key words: Virilizing neoplasms, pregnaney, sex-cord stromal neoplasms, ovarian 


. neoplasms, androgens 


We report an unusual case of maternal virilization in 
pregnancy due to an unclassified sex-cord siroma! neo- 
plasm. 


Case report 
A 2l-year-old woman, para 0-0-0-0, presented at 34. 
weeks’ gestation with hirsutism, acne, and deepening 


. of the voice for the previous 8 weeks. She denied the 
` ingestion of any drugs during this pregnancy. . 
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Examination revealed marked hirsutism and acne, 


` with loss of temporal hair. No clitoromegaly was noted.. 


The corpus was 24 weeks in size, and fetal heart tones 
were present. 

Sonography disclosed a 26-week intrauterine preg- 
nancy, with a solid 7 by 7 cm mass in the left adnexa; 
the right ovary was normal. 

Endocrine data included: total serum testosterone, 
90 ng/dl (“free” testosterone, 0.4 pg/ml); androstene- 
dione, 620 ng/dl; 17a-hydroxyprogesterone, 500 ng/ 


-dl; dehydroepiandrosterone sulfate, 50 wg/dl; urinary 


17-ketosteroids, 8.4 mg/24 hr; and urinary 17-hydroxy- 
corticoids, 5.4 mg/24 hr. 
At operation, a 7 by 8 cm left ovarian mass was found 


` to be adherent to the cul-de-sac and posterior surface 


of the corpus. Oophorectomy was performed on the 
left side. The postoperative course was benign. 
Repeat serum androgen assays on the third post- 
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Fig. 1. Clusters of cells separated by a loose edematous stroma. ‘Hematoxylin and eosin. X40.) Inset: 
Tumor cells form syncytial clusters. Nuclei are round and oval, uniform in size. Cycoplasm is pale 
eosinophilic, granular, and foamy. (Hematoxylin and eosin. x 100.) 


operative day revealed a total serum testosterone of 
31 ng/dl; androstenedione, 77 ng/dl; 17a-hydroxy- 
progesterone, 177 ng/dl; and dehydroepiandrosterone 
sulfate, 30 jg/dl. Over the next few weeks, the pa- 
tient reported disappearance of acne and cessation of 
growth of hair. Six weeks postoperatively, total serum 
testosterone was 10 ng/dl; androstenedione, 70 ng/dl; 
17a-hydroxyprogesterone, 110 ng/dl; and dehydro- 
epiandrosterone sulfate, 52 g/dl. At 36 weeks, spon- 
taneous labor ensued, and a 2,505 gm nonvirilized fe- 
male infant was delivered vaginally. 

Pathology 

Gross description. The tumor was encapsulated, and 
measured 6.5 by 4 by 2 cm, At one edge, normal ovar- 
ian structures were seen, and the tumor appeared to 
arise from the hilus. The cut surface was partly solid, 
partly cystic, and necrotic. 

Microscopic description. Clusters of cells haphazardly 
distributed in a loose stroma were seen. They varied in 
shape from oval to stellate and squamoid (Fig. 1). The 
nuclei were rounded and oval, and the cytoplasm was 
granular and foamy (Fig. 1, inset). There were no 
formed tubules or pattern suggestive of tubules. No 
Leydig cells were seen. Reticulum stains revealed a re- 
ticular stroma that encompassed from two to six cells 
in interlacing bundles. Electron microscopy disclosed 
cells with grooved nuclei. Lipid of differing densities 
was abundant in the cytoplasm. Mitochondria were 
abundant, and in some cells the mitochondria con- 
tained electron-dense deposits, suggestive of lipid syn- 
thesis. There was abundant glycogen in the cytoplasm. 

Diagnosis. The diagnosis was sex-cord stromal tumor, 
unclassified. 


Comment 


In a survey of 44 virilizing ovarian tumors in preg- 
nancy reported through 1973, Verhoeven et al.' re- 


viewed eight luteomas, eight arrhenoblastomas, six 
Krukenberg tumors, five Leydig cell tumors, five gran- 
ulosa-theca cell tumors, three mucinous cystaderiomas, 
one mucinous cystadenocarcinoma, and one included 
case of hyperthecosis. i 

The disappearance of maternal symptoms and signs 
and the prompt reduction in serum testosterone, an- 
drostenedione, and 17a-hydroxyprogesterone subse- 
quent to removal of the tumor confirm its hormonal 
activity. The lack of virilization of the fetus may have 
been due to a number of factors. A female fetus is 
virilizec only 50% of the time when maternal viriliza- 
tion is associated with liteoma of pregnancy. Placental 
aromatization of androgens to estrogens may be pro- 
tective both in normal pregnancies and in pregnancies 
complicated by hyperandrogenic states. The nature of 
the androgens elaborated by the tumor may be impor- 
tant. The predominant androgen measured in this pa- 
tient was a relatively weak one, androstenediore, and 
the elevation present was only moderate (620 ng/dl). 
Biologically active or “free” testosterone was normal, 
and total testosterone was slightly elevated (90 ng/dl), 
compatible with pregnancy and reflecting the estrogen- 
dependent increase in sex-hormone binding globulin. 
Finally, the onset of hyperandrogenemia in relationship 
to the embryogenesis of the external genitalia may be 
critical, with exposure to androgen prior to 12 weeks’ 
gestation being more likely to virilize the female fetus 
than exposure after that time. Maternal virilization in 
this patient was reported as occurring historically be- 
tween 15 and 24 weeks’ gestation. The source of an- 
drogen was surgically extirpated, so that no further 
exposure to androgen occurred between 26 weeks and 
delivery 10 weeks later. 


Quagiiarélio and Blaustein 


The histologic karies of this virilizing neoplasm are 
` of interest in that no tubules í or patterns suggestive of 
tubules weré seen: Leydig cells were absent. The retic- 
ular stroma containing interlacing bundles of tumor 
cells is suggestive of that seen in granulosa cell tumors. 
Lipid synthesis is suggested by the abundarit crtoplas- 
mic lipid and the presence of electron-dense Ceposits 

in mitochondria. 
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Fluorescence polarization values of amniotic fluid collected 
from the vagina after rupture of the membranes 


E. P. Schneider, M.D., H. E. Fox, M.D., D. Barad, M.D., and R. S. Farber, M.D. 


New York and Bronx, New Y York, and Newport, Rhoce Island 


Transvaginal collection of amniotic fluid and the use of a Biase test for fetal lung maturity will provide 
information needed in the management of patients with premature rupture of the membranes. (Am J 


OssteT GYNECOL 1985;152:572-3.) 


Key words: Fluorescence polarization, vaginal pool amniotic fluid, ‘fetal lung maturity, 


lecithin/sphingomyelin ratio 


The study of amniotic fluid to assess-fetal lung ma- 
turity may be useful in the clinical management cf pa- 
tients with premature rupture of the membranes. Per- 
forming amniocentesis after rupture of the membranes 
may be difficult, whereas amniotic fluid from the vag- 
inal pool may be readily obtained in these patients. The 
validity of using vaginal pool samples of amniotic Huid 
to analyze fetal lung maturity indices has been cues- 
tioned for a number of reasons. Amniotic fluid col- 
lected from, the vaginal pool may be diluted by vaginal 
secretions or contaminated by blood and epithelial cells. 
The lecithin/sphingomyelin ratio of amniotic Huid 
from the vaginal pool has been reported not to cor- 
relate with the lecithin/sphingomyelin ratio in the fluid 
from the amniotic sac. However, the presence of paos- 
phatidylglycerol in vaginal pool samples reliably re- 
fiected re presence of phosphatidylglycerol in the am- 
niotic sac.’ : 

Fluorescence polarization analysis of the amniotic 
fluid has proved to be a rapid and reliable mean: of 
predicting fetal lung maturity.’ Fluorescence polar.za-. 
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tion measures the lipid microviscocity of cell mem- 
branes and liposomes. The procedure requires mixing 
0.5 ml of amniotic fluid and a hydrocarbon probe DPH 
(1,6 ciphenyl 1,3,5 hexatriene). The results are deter- 
mined by a fluorescent polarimeter (Microviscosimeter, 
Moda VM-1, Elssint, Inc., Hackensack, NJ). The entire 
process can be performed in 45 minutes. A fluorescence 
polarization result of less than 0.336 correlates with a 
lecithm/sphingomvelin ratio of greater than 2 and the 
lack cf respiratory distress syndrome. The current 
study was undertaken to compare the fluorescence po- 
larization values of amniotic fluid collected from the 
vaginal pool with those of fluid obtained from the am- 
niotic 3ac. 


Material and methods 


_ Amniotic fluid was collected in the following manner 
from [9 patients in labor at term. Prior to amniotomy, 
transmembranous needle aspiration of 10 ml of am- 
niotic fluid through the dilated cervix was performed 
with a No. 20 gauge spinal needle. Thirty minutes later, 
5 to 10 ml of fluid was collected from the vaginal pool. 
Fluore:cence polarization analyses were performed on 
the paized samples. 


Results 

-The mean fluorescence polarization value of fluid 
obtained ‘from the amniotic sac was 0.261 + 0.0577 
(SD), amd the mean fluorescence polarization value of 
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the fluid from the vaginal pool was 0.27] + 0.0511 
(SD). Linear regression analysis determined a corre- 
lation coefficient of 0.906, which is significant at the 
p < 0.001 level (Fig. 1). Seventy-nine percent of the 19 
samples had a higher fluorescence polarization value 
on the vaginal pool fluid than that on the matched fluid 
from the amniotic sac. All vaginal pool samples that 
were not contaminated with blood had higher fluores- 
cence polarization values than those of corresponding 
amniotic fluid samples. The higher fluorescence polar- 
ization value of the vaginal pool fluid may possibly be 
interpreted as a false positive prediction of fetal lung 
immaturity. However, the fluorescence polarization val- 
ues in all sets of clear fluid were less than 0.336, thus 
indicating fetal lung maturity. 

Seven of the vaginal pool samples of fluid contained 
blood with a hematocrit of 1% or less. Forty-three per- 
cent of these samples had fluorescence polarization val- 
ues lower than those of matched amniotic sac fluid. 
Blood-tinged vaginal pool samples do not show any 
consistent relationship to the amniotic sac fluid samples 
and should not be used to assess fetal pulmonary ma- 
turity. 


Comment 

The fluorescence polarization values determined on 
samples of clear amniotic fluid collected from the vag- 
inal vault after rupture of the membranes reliably cor- 
relates with the values determined on fluid obtained 
from the amniotic sac. A mature fluorescence polari- 
zation value obtained from vaginal pool clear amniotic 
fluid should be associated with fetal lung maturity. The 
correlation of vaginal pool fluid in the preterm preg- 
nancy with ruptured membranes has not been ad- 
dressed by this study. Both the effect of longer duration 
of fluid contact with the vagina and the presence of 
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Fig. 1. Correlation of vaginal pool and amniotic sac fluores- 
cence polarization (FP) values. Correlation coefficient = 
0.906, p < 0.001. 


` immature lung indices may alter the reliability of this 


method. Further investigation of this relationship will 
be undertaken in the preterm gestation. 
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The natural history of ventriculomegaly in a fetus without 


obstructive hydrocephalus 


Frank A. Chervenak, M.D., John C, Hobbins, M.D., Ira Wertheimer, M.D., 


Jean-Pierre O’Neal, M.D., and Maurice J. Makoney, M.D. 
New York and Elmira, New York, and New Haven, Connecticut 


Fetal ventriculomegaly is an abnormal increase in the size of the lateral cerebral ventricles. Presented 
here is a case of fetal ventriculomegaly in which there was spontaneous intrauterine improvement in its 


severity. (Am J OBSTET GYNECOL 1985;152:574-5.) 


Key words: Hydrocephalus, ventriculomegaly, ultrasonics, antenatal ‘diagnosis, fetus 


Fetal ventriculomegaly is an abnormal increase in the 
size of the lateral cerebral ventricles. Recently, the lat- 
eral ventricle/hemispheric width ratio has been u-ilized 
as the standard by which antenatal ventricular size is 
assessed,' and the diagnostic accuracy of this parameter 
in the prediction of fetal ventriculomegaly has been 
established.? Cross-sectional studies, however, have not 
provided information concerning the natural h.story 
of fetal ventriculomegaly. Although longitudinal stud- 
ies of neonatal ventriculomegaly have been repcrted, 
their relevance to the fetal condition is uncertain. The 
purpose of this paper is to describe a case in which 
spontaneous intrauterine improvement'in the severity 
of fetal ventriculomegaly occurred. 


Case report 


The patient was 21 years old, gravida 2, para 1-0- 0- 
0, with unremarkable medical, family, and obstetric his- 
tories. Diagnostic ultrasound studies were performed 
at 20 weeks of gestation to assess gestational age. The 
lateral ventricle/hemispheric width ratio of 88% was 


abnormally increased.’ No other structural anomalies ' 


were identified; the amniocyte karyotype was 46,>-Y. 
During eight subsequent sonographic examinations, 
the lateral ventricle/hemispheric width ratios continued 
to decrease (Fig. 1) and the weekly ratios from 341% to 
36% weeks were within the normal range. ' Througkout 
gestation, biparietal diameter, femur length, and ab- 
dominal circumference measurements showed appro- 
priate growth. Induction was performed at 36/2 weeks 


of gestation because of the development of bilateral _ 
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Fig. 1. Lateral ventricle/hemispheric width (LV/HW) from 20 
to 36% weeks of gestation superimposed on nomogram of 
lateral ~entricle/hemispheric width by gestational age as mod- 
ified from Jeanty et al.’ 


hydronephrosis. There was a spontaneous vaginal de- 
livery of a 2700 gm male infant with Apgar scores of 
3 at 1 minute and 6 at 5 minutes. 

Head circumference at the time of birth was 33.5 cm, 
appropriate for gestational age. Fontanelles were soft 
and cranial sutures were overlapped. Computed axial 
tomography revealed moderate dilatation of the lateral 
yentric.es and third ventricle and absence of the corpus 
callosum. The fourth ventricle was normal in size, and 
there was marked prominence of the subarachnoid 
space over the frontal lobes and sylvian fissures. 

After birth it was recognized that the perinatal as- 
phyxia was due to a tracheoesophageal fistula and tra- 
cheal malacia. At the time of this report the infant was 
7% months of age with moderate delay in gross motor 
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function. The Bayley mental score was 87 (low averaze). 
Head circumference was 46.2 cm, which was appro- 
priate for age. The fontanelles had remained soft, and 
computed axial tomographic studies were unchanged. 


Comment 


Improvement in the severity of ventriculomegaly was 
documented by longitudinal sonographic studies in this 
case. Although ventricular size was increased in relation 
to brain substance early in gestation, this disproportion 
regressed as the brain grew during the second half of 
gestation. This finding parallels the decrease in lateral 
ventricle/hemispheric width ratio throughout gesta- 
tion, which occurs in normal pregnancies.’ The pres- 
ence of continuing ventriculomegaly in postnatal life 
indicates, however, that fetal brain growth had not been 
normal. 

The etiology of the ventriculomegaly is uncertain. 
Although the moderate dilatation of the lateral ven- 
tricles and third ventricle in conjunction with a normal 
fourth ventricle suggests an intermittent or incomplete 
aqueductal stenosis, the prominence of the subarach- 
noid space over the frontal lobes and sylvian fissures is 
more indicative of brain dysgenesis or brain atrophy. 
In addition, there were no clinical signs of increased 
intracranial pressure throughout 72 months of post- 
natal life to support a diagnosis of obstructive hydro- 
cephalus. It is uncertain whether the delays in gross 
motor function were due to brain dysgenesis or to peri- 
natal asphyxia. It is possible that the pathologic con- 
dition of the brain may have resulted from a neuronal 
migrational disorder associated with absence of the cor- 
pus callosum. 
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Consideration of the possibility of brain dysgenesis 
without obstructive hydrocephalus is essential when 
placement of a ventriculoamniotic shunt is contem- 
plated. Although the therapeutic benefit of ventricu- 
loamniotic shunt placement is uncertain. it may be of 
value for selected cases of obstructive fetal hydroceph- 
alus. It is most unlikely, however, that this intervention 
would be helpful if diminished brain substance were 
the cause and not the result of the ventriculomegaly. 
Progressive ventriculomegaly should therefore be doc- 
umented if shunt placement is considered. 

In conclusion, clinical data concerning the etiology, 
frequency, and natural history of ventriculomegaly are 
greatly needed. At the present time it is uncertain how 
often ventriculomegaly spontaneously resolves, how to 
distinguish slightly enlarged ventricles in a normal fetus 
from pathologic ventriculomegaly, and how to differ- 
entiate the ventriculomegaly caused by brain dysgenesis 
from that caused by obstructive hydrocephalus. With 
improvements in diagnostic imaging, quantification of 
the subarachnoid spaces around the fetal brain cr def- 
inition of other sonographic markers of brain dysgen- 
esis might permit more precise identification of this 
condition. 
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Severe hypoglycemia associated with HELLP syndrome 
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Presented is a case of the syndrome of hemolysis, elevated liver enzymes, and low platelet counts, in 
which severe maternal hypoglycemia occurred 8 houts after delivery. It is proposed that the hepatic 
pathologic features in this case were severe enough to interfere with glycogenolysis and glyconeogenesis. 


(Am J OBSTET GYNECOL 1985;152:576-7.) 
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This article describes a case of severe maternal hy- 
poglycemia associated with the syndrome of hemo- 
lysis, elevated liver enzymes, and low platelet counts 
(HELLP). 


Case report 


R. C., an 18-year-old primigravid woman, presented 
at 30 weeks’ gestation with uterine contractions, vazinal 
bleeding, and a 2-week history of nausea, vomiting. and 
epigastric pain. Her prenatal course was remarkable 
only in that a twin gestation had been diagnos2d.7 
weeks previously. Blood pressure values had been nor- 
mal at each prenatal visit, and proteinuria had been 
absent. On admission, she was found to have scleral 
icterus, jaundice of mucous membranes, mild epigastric 
tenderness, pretibial edema, hyperreflexia, a blood 
pressure of 156/108 mm Hg and proteinuria (1+). Fe- 
tal heart tones could not be heard, and real-time son- 
ography confirmed the death of both fetuses. Admis- 
sion laboratory tests included: hematocrit, 43%; pla:elet 
count, 156,000/mm’; fibrinogen, 37 mg/dl; amylase, 69 
U/L; and uric acid, 13.7 mg/dl. Liver function tests 
included: serum glutamic oxaloacetic transaminase, 
140 U/ml; serum glutamic pyruvic transaminase, 97 U/ 
ml; lactate dehydrogenase, 776 U/dl; alkaline phos- 


_ phatase, 303 U/ml; total bilirubin, 11.3 mg/dl; and se- l 


rum albumin, 3.1 gm/100 ml. ` , 

An intravenous infusion of lactated Ringer’s solution 
was started, and intravenous magnesium sulfate ther- 
apy was instituted. Three hours after admission, the 
patient was delivered of a 2,160 gm stillborn male 
infant and an 1,800 gm stillborn female infant. Blood 
lost at delivery was estimated at 600 ml. 

During the remainder of the patient’s hospitalization, 
the diastolic blood pressure values remained between 
90 and 100 torr. By 3 hours after delivery, the hema- 
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tocrit had fallen to 31.6%, and schistocytes were found 
on peripheral smear. 

Eight hours after delivery, the patient suddenly be- 
came unresponsive and developed decerebrate postur- 
ing. The blood pressure was 140/90 mm Hg. Arterial 
blood gases included: pH, 7.43; Pco,, 40; and POs, 
87. The serum magnesium level was 5.3 mEq/L; cal- 
cium, 9.3 mg/dl; fibrinogen, 23 mg/dl; platelet count, 
109,000/mm*; and plasma glucose, 3 mg/dl. She be- 
came immediately responsive after the intravenous ad- 
ministration of 100 gm of glucose. All intravenous lines 
and bags were analyzed for insulin, and no evidence of 
exogenous insulin was found. Thereafter, all intrave- 
nous infusions contained 5% dextrose. There were no 
subsequent episodes of hypoglycemia. 

By 18 hours after delivery, the platelet count had 
fallen to 94,000/mm’, and the fibrinogen level to 14 
mg/dl. Levels of clotting factors V and VII were 20% 
and 11%, respectively, thus implying a failure of hepatic 
synthesis of these factors as a major contributor to the 
coagulopathy. 

Although the patient continued to do well clinically, 
with no excessive vaginal bleeding, by the fourth post- 
partum day, she continued to have depressed levels of 
hepatically produced clotting factors, including factors 
V (53%), VII (12%), IX (25%), and X (37%). The total 
bilirubin was 9.3 mg/dl, with a direct component of 5.9 
mg/dl. The serum albumin was 1.7 gm/100 ml. The 
platelet count had increased to 166,000/mm*. Hepatitis 
B screening tests (HBSAg, HBSAb, HBCAb, HACAb) 
were negative. A sonogram of the gallbladder was nor- 
mal. The intravenous infusions were discontinued, and 
subsequent plasma glucose values were in the normal 
range. By the sixth postpartum day, all coagulation tests 
produced normal values. 

Six weeks after delivery, all findings on liver function 
tests, coagulation studies, and a fasting plasma glucose 
test were normal. 


Comment 

At the time of admission, this patient was thought to 
have the HELLP syndrome and twin fetal death. 
HELLP syndrome, as described by Weinstein,' is char- 
acterized by thrombocytopenia, hemolysis (microangio- 
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pathic anemia), and abnormal liver enzymes in the 
preeclamptic or eclamptic patient. Killam et al.? had 
earlier described five similar cases of pregnancy-in- 
duced hypertension complicated by acute liver disease 
and disseminated intravascular coagulation. One of Kil- 
lam et al.’s patients was described as having moderate 
scleral icterus. Both Weinstein and Killam et al. rec- 
ommended aggressive management with expedient de- 


livery. Thus, our patient was treated with magnesium’ 


sulfate, and delivery was assured. Post partum, she was 
found to be in a hypoglycemic coma approximately 7 
hours after intravenous fluid had been changed from 
glucose-containing solution to lactated Ringer’s solu- 
tion. Known causes of hypoglycemia, including exog- 
enous insulin administration, an insulin-secreting tu- 
mor, and panhypopituitarism, were excluded. Hypo- 
glycemia has not been described as being part of the 
HELLP syndrome. 

Hypoglycemia, however, has been well described as 
part of the syndrome of acute fatty liver of pregnancy. 
The exact relationship between preeclampsia and acute 
fatty liver of pregnancy remains undetermined. Pos- 
sibly, a spectrum of hepatic damage ranging from pre- 
eclampsia to HELLP syndrome to acute fatty liver of 
pregnancy may occur in pregnancy. Indeed, Pockros 
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‘et al.® report that, in cases of acute fatty liver of preg- 


nancy, “early recognition of hypoglycemia and preven- 
tion of coma by dextrose infusions has significantly low- 
ered the number of patients who became encephalo- 
pathic.” In any case, it appears that early delivery 
and meticulous supportive care are the mainstays of 
therapy. 

The hepatic pathologic features in this case of 
HELLP syndrome appear to-have been severe encugh 
to have interfered not only with the production of he- 
patically produced coagulation factors, but also with 
glycogenolysis and glyconeogenesis. Careful attention 
to hypoglycemia and clotting factors is essential. This 
case illustrates in particular the need for continuous 
infusions of dextrose and monitoring of serum glucose. 
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Immune complexes i in 1 preeclampsia ; and normal pregnancy 
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We determined in normal Aanpregiiai (group |) and normal pregnäit (group I} women and i in patients 

` with preeclampsia (group Ill): (1) immunoglobulins anc complenient C3b associated with ` ` 
polymorphonuclear leukocytes and-platelet surfaces in an attempt to evaluate the interaction in vivo of 

` immune complexes with the membranes of these cells; (2) the occurrence of circulating immune 

` complexes; (3) the serum levels of immunoglobulins, C3, and C4; and (4) the plasma levels of -- 
complement C3d. In patients with preeclampsia (group: III), the pércentages of polymorphonuclear : 

- 3 leukocytes and platelets positive for membrane-bound IgG, IgM, IgA, and'C3 were significantly higher than 

_ _. the percentages in groups | and Il: In group III, there also was a significant increase in circulating immune 

- complexes, as compared to groups | and Il. However, circulating immune complexes were also present in . 
significant amounts in normal pregnancy (group II). The plasma levels of complement C3d were markedly 

















The syndrome of preeclampsia is more common dùr- 


_ ing first pregnancies, tends to occur in certain femilies,. 
` and can develop subsequent to changes i in mating part- . 
ners; consequently, the suggestion has been made that ` 


preeclampsia may be immunologically mediated. The 
deposition of immunoglobulins and complement in the 


‘placentas of preeclamptic patients occurs in.a manner 


similar to the inappropriate immune response- which 


occurs in rejected renal allografts.’ Furthermare, Pe~ 


trucco et al? demonstrated deposits of IgM, IgG, and 
complement in the glomeruli of women with’ pre: 
eclampsia. The claim has been made that circulating 


. immune complexes are of some relevance in the tissue 
_. injury that occurs in preeclampsia, but their asscciation 
` with the syndrome is controversial.*? Previous publi- 


cations have shown that circulating immune complexes 
interact in vivo with polymorphonuclear leusocytes 
through surface receptors on the polymorphonuclear 
leukocytes for the Fc-fragment of the comple»: ed im- 


munoglobulins or the C3b complement fracticn®; cir- . 
”.. _ culating immune complexes also interact with platelets ` 
f uas the Fc-fragment.? 


From the Istituto di Ginecologia e Ostetricia del? Universita degli S nidi l 


‘di Torino, and the Laboratorio di Immunopatologia, Cattedra di 
Nefrologia, Università degli Studi di Torino, Ospedale Maggiore 
S. G. Battista. , 
Supported by the Italian “Ministero delia Pubblica Istruzione” ` 
Recetved for publication July 23, 1984; revised January 15,. I 985; 
accepted February 19, 1985. 
Reprint- requests: Dr. Chiara Benedetto, Istituto di Ginecologia. e Os- 
tetricia, Cattedra A, via i Venunigiin 3, 10126 Torino, italy 


578, 


‘increased in the most severe cases of preeciampsia. LAM J OBSTET GYNECOL 1985;152:578-83.) 


‘Key words: Immune complexes, nofmal pregnancy, preeclampsia `, 


The present study i in patients with preeclampsia was 


_ undertaken to determine: (1) immunoglobulins and 


complement C3b associated with polymorphonuclear 
leukocytes and platelet surfaces in an attempt to eval- 


` uate the interaction in vivo of immune complexes with 


the membranes of these cells; (2) the occurrence of | 


' circulating immune. complexes; (3) signs of intravas- 


cular complement activation as detected by the levels - 
of C3d; and (4) the serum ael of immunoglobulins, i 


, C3, and C4. 


‘Subjects and methods . 


Subjects. Three groups of subjects were studied: 30 
normal ‘nonpregnant women. (group I), 30 normal 
pregnant women (group IJ), and 38 pregnant women 
with preeclampsia (group HI). PO 

_ The diagnosis of “preeclampsia” was-made according 
to the following criteria: (1) blood pressure higher than 


E 140/90 mm Hg after 20 weeks of pregnancy in previ- 


ously normotensive patients; (2) urinary protein con- 
centration over 300 mg/L; and (3) evidence of abnor- 
mal' fluid retention. ` Only two patients developed 


f eclamptic seizures. The clinical data on groups II and 
. III are reportėd in Table I, that shows the range and 
` mean values + SD of.ages of all pregnant women, the 


increase in their body, weight during pregnancy, the 


_ mother’s systolic and diastolic blood pressure values in 


the third trimester, the weeks of pregnancy at partu- 
rition, and the fetal weights and Apgar score; the num- 


ber of primigravid women, the number of deliveries 
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Table I. Clinical data on pregnant women and their offspring 


Normal pregnant women 
(group II) n = 30 









Pregnant women with preeclampsia 


. Clinical data (group HI) n = 38 
Age (yr) 27 + 4.7 28 + 5.0 
(20-38) (18-41) 
Primigravid (No.) 1] 20 
Increase in body weight (kg) 13+4 1545 
(7-20) (7-26) 
Systolic blood pressure (mm Hg) 122 +8 161 + 17 
(110-140) (130-200) 
Diastolic blood pressure (mm Hg) 7645 103 + 10 
(70-90) (80-125) 
Weeks of pregnancy at parturition 40 + 1.2 38 + 3.3 
(37-42) (30-42) 
Deliveries by cesarean section (No.) 15 23 
Fetal weight (gm) 3245 + 396 2944 + 801 
(2190-3900) (770-3920) 
Apgar score 84+ 1.1 6.6 + 2.7 
(5-9) (0-9) 
Male-to-female sex ratio 1.3 1.2 





by cesarean section, and the male-to-female sex ratio. 
Stillbirths occurred in two cases of preeclampsia. The 
normal nonpregnant women of group I matched the 
normal pregnant women of group III for age and par- 
ity. All subjects were negative for antinuclear and anti- 
DNA antibodies, cryoglobulins, and rheumatoid factor. 
In groups II ard ILI, blood was drawn before the onset 
of labor. i 
Polymorphonuclear leukocyte immunohistologic 
technique. Polymorphonuclear leukocytes were sepa- 
rated and purified as previously described.** Briefly, 
blood was collected in 20 ml plastic tubes that contained 
5 mmol/L ethylenediaminetetraacetic acid (EDTA), 
pH 7.2, and centrifuged at 700 g for 20 minutes. Plasma 


and the buffy coat were removed, and the polymor- ` 


phonuclear leukocyte—rich layer was aspirated and re- 
suspended in a 1:2 proportion with 2.5% gelatin 
(Difco) in Tris-buffered physiologic saline solution, pH 
7.2. After erythrocyte sedimentation, polymorphonu- 
clear leukocytes were washed three times in Tris-Ty- 
rode’s bovine serum albumin (TTBSA) buffer devoid 
of Ca** and Mg** (TTBSA-no Ca**—no Mg**). The 
composition of TTBSA was as follows: potassium chlo- 
ride, 2.6 mmol/L; MgCl,6H,O, 1.0 mmol/L; sodium 
chloride, 1.37 mmol/L; CaCl,6H,O, 1.3 mmol/L; glu- 
cose, 0.1%; Tris, 1.0 mmol/L; 0.25% bovine serum al- 
bumin (Behring Institut). All solutions were buffered 
at pH 7.4, at 22° C, unless otherwise stated. 
Cell viability was assessed by Y eosin exclusion. 
Polymorphonuclear leukocytes (5 x 10°/ml) were re- 
suspended in TTBSA-—no Ca**—no Mg** that con- 
tained EDTA, 1.0 mmol/L, to prevent phagocytosis. 
The presence of immunoglobulins and/or C3 on 
polymorphonuclear leukocyte surface was ascertained 
with the use of monovalent Fab fragment obtained from 
rabbit anti-human IgG, IgM, IgA, and C3 fraction 
of the complement, conjugated with fluorescein isothio- 


cyanate. The excess of antisera was eliminated by three 
washings with TTBSA—no Ca**—no Mg**, with inter- 
mediate centrifugations at 300 g for 10 minutes. 

To estimate the amount of free receptors, a phago- 
cytosis assay was performed with the use of complement 


‘C3b—activated baker’s yeast particles (BYP) (C3b-BYP) 


as substrate, in order to explore C3b surface receptors. 
The nuclei of polymorphonuclear leukocytes ‘were 
stained with 0.075% toluidine blue (Merck) in 30% eth- 
anol brought to pH 3.4 + 0,2 with glacial acetic acid. 
With the use of this staining mixture,’ which is not au- 
tofluorescent and fully hemolytic, the cells could 
be easily recognized on the basis of nuclear mcerpho- 
logic features, and complete differential counts of the 
stained cells could be performed. During the search for 
membrane-bound. immunoglobulins and/or C3,. each 
microscopic field was examined alternatively under 
normal and ultraviolet light, and the percentage of 
polymorphonuclear leukocytes that showed membrane 
fluorescent spots was scored. In studies of polymor- 
phonuclear leukocyte free receptors for C3b, poly- 
morphonuclear leukocytes exposed to toluidine blue 
were scored with the use of a light microscope and were 
considered to be phagocytic when one or more C3b- 
BYP were internalized. 

On the basis of previous findings obtained with a 
control population (n = 980), unmatched for age and 
sex, the test was considered to be positive wher: more 
than 5% of the polymorphonuclear leukocytes showed 
membrane deposits of immunoglobulins and less than 
80% were phagocytic. 

Platelet-associated immunoglobulins and C3. Plate- 
let-rich plasma obtained from whole blood as described 
above for polymorphonuclear leukocytes was aspirated 
and recentrifuged at 1500 g for 15 minutes. Platelets 
were resuspended in TTBSA-no Ca**—no Mg**, 
washed five times in the same buffer, with intermediate 
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Table II. Detection of immune-complexes in groups I, II, and III, by different techniques (values expressed as 
mean + SEM) l 












% Polymorphonuclear le skocytes with immunoglobins and C3 deposits % Polymorphonuclear 
leukocytes phagocytozing 


C3b-BYP 







Group I 0.7 + 0.3 0.5 + 0.2 0.4 + 0.3 0.0 90.0 + 1.3 
(n = 30) 
Group II 0.6 + 0.2 0.3 + 0.1 0.4 + 0.2 0.1 + 0.1 86.3 + 1.2 
(n = 30) NS* NS* NS* NS* p < 0.05* 
Group III 6.0 + 1.1 1.8 + 0.5 2.3 + 0.6 0.5 + 0.2 78.1 + 2.2 
(n = 38) p < 0.001} p < Q05} p< 0.01t NS? p< 0.01f 
p < 0.0014 NS p < 0.024 p < 0.024 p < 0.0014 





Group I = normal nonpregnant women. Group II = normal pregnant women. Group III = pregnant women with pre- 


eclampsia. 


C3b-BYP = C3b-opsonized baker’s yeast particle: Clq INH = Clq latex agglutination inhibition test. KIE = Conglutinin 


immunoenzymatic test. 
NS = Not significant (p = 0.05). 
*Group I versus group II. 
tGroup II versus group III. 
Group I versus group III. 


centrifugation (1500 g for 15 minutes), and finally re- 
suspended in TTBSA-no Ca**—no Mg** supple- 


mented with EDTA 1.0 mmol/L. The presence of im- . 


munoglobulins and C3 bound to platelet membranes 
was investigated with a procedure similar to that de- 
scribed above for. polymorphonuclear leukocyzes. In 
each microscopic field, platelets and their membrane- 
bound immunoglobulins and/or C3 were recognized, 
respectively, by phase-contrast and ultraviolet-light mi- 
croscopy. As for polymorphonuclear leukocytes, the 
test was considered to be positive when more than 5% 
of the platelets showed membrane deposits of .mmu- 
noglobulins. 

Clq latex agglutination inhibition (Clq INH) test. 
The sera of the patients were tested for their inh_bitory 
activity on the agglutination of IgG-coated polystyrene 
particles (latex) by Clq according to Lurhuma et al. as 
modified by Caligaris Cappio et al.'° Sera from patients 
and healthy subjects were tested blind in duplicate. Ag- 
glutination was measured by monitoring the modifi- 
cations of light transmittance of latex particles :tirred 
at 900 rpm at 37° C in a glycine-sodium chloride buffer, 
pH 8.2, in an Elvi-840 aggregometer, gain 1, and re- 
corded by a OmniScribe recorder, voltage 0.1. Fesults 
were expressed as percentage inhibition of aggkutina- 
tion according to Levinsky and Soothill."' Levels of in- 
hibition above 20% were considered tc be positive. 

Conglutinin immunoenzymatic (KIE) test. The KIE 
test was performed as described by Manca et al.” with 
the use of an enzymatically active antigen (-gélacto- 
sidase purified from Escherichia colt) and antibody (don- 
key antiserum to B-galactosidase) complex as probes to 
measure circulating immune complexes in the sera 
from groups I; II, and III by competition for the bind- 
ing with bovine conglutinin linked to polystyren= par- 
ticles. To detect the probe complex, the o-nitrofhenyl 


galactopyranoside was used as enzymatic substrate, 
since it is hydrolyzed by B-galactosidase to yield o-ni- 
trophenol, that absorbs at 420 nm. A standard curve 
was plotted, with aggregated human y-globulins used 
as a positive control. All reagents were provided in a 
ready-to-use, commercially available kit by Farmitalia- 
Carlo Erba, Milano, Italy. Results were expressed as the 
percentage of inhibition of the probe complex binding 
to conglutinin. As indicated elsewhere (Ghemmi E, 
Markovina S. In press), percentages higher than 44 
were considered to be positive for circulating immune 
complexes. 

Complement. The levels of C3 and C4 in the sera. 
were measured by radial immunodiffusion on com- 
mercial plates (Partigen Behringwerke). For the deter- 
mination ‘of levels of C3d in the plasma, blood was 
collected in siliconized plastic tubes that contained 
EDTA, 0.02 mmol/L. Plasma levels of C3d were mea- 
sured in PEG (24%)—precipitated plasma on radial im- 
munodiffusion plates prepared using a rabbit anti-hu- 
man C3d serum (Organon Tecknike) diluted 1:20 in 
agar (1.5%, w/v, in Michaelis buffer, pH 8.2). — 

Other parameters. Serum levels of IgG, IgM, and 
IgA were measured by radial immunodiffusion on 
commercial plates (Partigen Behringwerke). 

Statistical analysis. Statistical evaluations were made 
by Student’s ¢ test, and by calculating the correlation 
coefficients. 


Results 

Immunologic studies 

Immunohistologic techniques on polymorphonuclear leu- 
hocytes and platelets. The percentages of polymorpho- 
nuclear leukocytes and platelets with membrane de- 
posits of immunoglobulins and C3 in groups I, II, and 
III are reported in Table II. In patients with pre- 
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% Platelets with immunoglobulins and C3 deposits 





0.3 + 0.1 0.0 0.3 + 0.1 
0.9 + 0.4 0.3 + 0.3 0.9 + 0.4 
NS* NS* NS* 
18.2 + 2.8 5.3 + 0.9 82+ 1.6 
p< 0.0017 p < 0.001} p < 0.001+ 
p < 0.0014 p < 0.0014 p < 0.0014 
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Clq INH test 
(%) 


KIE test 
(%) 





0.0 7.6 + 2.4 57.0 + 3.9 
0.1 + 0.1 28.0 + 4.8 73.0 + 3.3 

NS* . p<0,001* p<0.01* 
3.3 + 0.8 76.0 + 3.4 58.0 + 3.7 
p <0.01t p < 0.001} p <0.01t 
p < 0.0014 p < 0.0014 NS$ 





eclampsia (group III), the percentages of polymorpho- 
nuclear leukocytes and platelets positive for membrane- 
bound IgG, IgM, IgA, and C3 were significantly higher 
than the percentages in normal nonpregnant women 
and normal pregnant women (groups I and II, re- 
spectively). In group III, there also was a significant 
reduction in the percentage of phagocytic polymor- 
phonuclear leukocytes as compared to the percentages 
in groups I and II. In addition, in group III, the per- 
centages of platelets with immunoglobulins and C3 de- 
posits were higher than the percentages of poly- 
morphonuclear leukocytes. The differences between 
groups I and II were not statistically significant. An 
inverse correlation (p < 0.01) was observed between 
the occurrence of membrane-bound immunoglobulins 
and the degree of phagocytosis of C3b-BYP, thus in- 
dicating a reduction in free receptors on the surfaces 
of polymorphonuclear leukocytes obtained from group 
III. With the exception of platelet-bound IgM, all of 
the other immunoglobulins and C3 associated with both 
polymorphonuclear leukocytes and platelets, as well as 
polymorphonuclear leukocyte free receptors, did not 
correlate with the severity of preeclampsia. As shown 
in Fig. 1, 44.7% and 73.7% of patients in group IlI had 
positive immunohistologic tests on polymorphonuclear 
leukocytes and platelets, respectively; the incidence of 
positive tests in group I (6.6% and 0.0%, respectively) 
and in group II (0.0% and 10%) in both tests was very 
low. 

Clq latex agglutination inhibition (Clq INH) test. 
The inhibitory activity toward Clq was significantly 
higher in the sera from group IHI than in those from 
group II. However, no correlation could be seen with 
the severity of preeclampsia. The Clq inhibitory activ- 
ity in group II was also significantly higher than that 
in group I (Table I). l 

Conglutinin immunoenzymatic (KIE) test. The in- 
hibition of the binding of B-galactosidase : anti-B-galac- 
tosidase complex to bovine conglutinin was significantly 
higher in the sera obtained from patients in group II 
than in the sera from group III. No difference was 
found between groups III and I (Table 11). 

Complement and immunoglobulins. The serum 


levels of C3 and C4 were significantly increased in 
group II (mean + SEM, 116.0 + 4.0 and 35.0 + 1.5, 
respectively; p < 0.001) and group IH (118.0 + 4.3, 
p< 0.001 and 32.0 + 2.1, p < 0.05) when compared 
to group I (88.0 + 2.3 and 26.5 + 1.2). Although no 
differences could be found in the levels of C3d among 
groups IH (6.0 + 0.6), II (4.0 + 0.8), and I (4.3 + 
0.4), a positive correlation was observed between the 
levels of C3d (range, 2.0 to 12.5 mg/100 ml) and the 
severity of preeclampsia. 

No differences between group III and groups I and 
II were found in regard to the levels of immuroglob- 
ulins. 


Comment 


The results of this study demonstrate the occurrence 
of circulating immune complexes in preeclampsia. Sig- 
nificant increases in the interactions in vivo between 
immunoglobulins and complement C3 with polymor- 
phonuclear leukocytes and platelet surfaces were also 
found in patients with preeclampsia (group III) in com- 
parison to normal pregnant (group II) and normal non- 
pregnant women (group I). The results obtained with 
the Clq INH test but not with the KIE test suggest a 
similar pattern in the.three groups of subjects. 

Previous reports from our laboratory showed the 
presence of high levels of immunoglobulins and C3 
bound to polymorphonuclear leukocytes during the ac- 
tive phases of diseases mediated by circulating immune 
complexes, thus suggesting an interaction in vivo be- 
tween circulating immune complexes and the cell sur- 
face receptors for the Fc-fragment of complexed im- 
munoglobulins and the C3b complement fraction.** 
This hypothesis was further strengthened by the find- 
ing of an inverse correlation between the amount of 
immunoglobulins and C3 on polymorphonuclear leu- 
kocyte surfaces and the ability of polymorphonuclear 
leukocytes to phagocytize opsonized substrates through 
their receptors for the C3b fraction. Similarly, high 
levels of immunoglobulins associated to platelets were 
found in immunopathologic states. The stimulation 
of human platelets, through their surface receptors for 
the Fc-fragment of complexed immunoglobulins, in- 
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Fig. 1. Incidences of positive immunohistologic tests on boly- 
morphonuclear leukocytes (PMN) and platelets in the hree 
study groups. 


duces their aggregation and the release of endog-an- 
ular constituents." 

Aggregometric studies on platelets stimulated with 
ristocetin, that specifically binds the Fc-fragmerc of 


complexed immunoglobulins, showed an inverse zor- 


relation between the response of platelets to ristoc=tin 
and the levels of immunoglobulins associated with taeir 
surfaces. This favors the hypothesis that these rex ep- 
tors can be saturated in vivo by complexed immmno- 
globulins. The platelet activation in vivo seems tc be 
higher in preeclampsia than in normal pregnarey."* 
This finding may be correlated with the higher le-els 
of immunoglobulins associated with platelets in sivo 
found in group III. 

The data in the literature are controversial witk re- 
gard to the occurrence of circulating immune cm- 
plexes in preeclamptic as well as normal pregna=cy. 
The discrepancy in results has been explained ca a 
methodologic basis, such that different assays mar or 
may not detect immune complexes, in relationship to 
the heterogeneity of the classes, subclasses, sizes, and 
complement binding capacity of immunoglobulins. 
Our studies in which the Clq INH test was used in- 
dicate a significant increase in circulating immune com- 
plexes in preeclamptic women (group III), as compaced 
to the findings in normal pregnant (group IJ) and ror- 
mal nonpregnant women (group I). However, circu- 
lating immune complexes were also present in sigr fi- 
cant amounts in normal pregnancy (group II). Tae 
latter results were confirmed by the KIE test. This is 
in agreement with the contention that circulating im- 
mune complexes occur in normal pregnancy ard, 
- therefore, might have a physiologic role. Contrary to 
what has been observed with the Clq INH test, 13€ 
levels of circulating immune complexes detected by tae 
KIE test were not increased in patients with preeclam>- 
sia (group III). The discrepancy between the rest ts 
obtained with the Clq INH and the KIE tests mignt 
be ascribed to differences in sensitivity and specificry 
of the assays, as well as to the type of circulating inn- 
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mune complexes involved. The high positivity for im- 
munoglobulins but not for C3 associated with platelets 
might indicate that circulating immune complexes 
present in preeclampsia have a low complement bind- 
ing capacity. The negative results obtained by the KIE 
test but not by the Clq INH test are consistent with 
this hypothesis. 

Apparently, no intravascular complement activation 
occurs in patients with preeclampsia (group III), since 
the plasma levels of C3 and C4 and those of C3d were 
not respectively decreased or increased. However, the 
plasma levels of C3d were markedly increased in the 
most severe cases of preeclampsia. 

In conclusion, the demonstration of the interaction 
in vivo between circulating immune complexes and the 
surface receptors of polymorphonuclear leukocytes 
and platelets may point to a saturation of the capacity 
of these two cellular systems for clearing circulating 
immune complexes from the circulation. In addition, 
receptor-mediated stimulation of polymorphonuclear 
leukocytes and platelets by circulating immune com- 
plexes is known to produce the release of mediators 
with potent inflammatory activities that might play a 
role in the pathogenesis of the profound structural and 
hemodynamic alterations observed in the placenta and 
kidneys of patients with preeclampsia. ` , 


We thank Professor Roberto Corradetti for his help- 
ful advice. 
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Disposition of ethanol in maternal blood, fetal blood, and 
amniotic fluid of third-trimester pregnant ewes 
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The disposition of ethanol in maternal arterial blood, fetal arterial blood, and amniotic fluid of nine 
conscious, cannulated pregnant ewes (128 to 137 days gestation) was determined for 1-hour maternal 
intravenous infusion of ethanol, 1 gm/kg maternal body weight. The materna: arterial blood and fetal 
arterial blood ethanol concentration-time curves were virtually superimposable up to 14 hours. The 
apparent zero-order ethanol elimination rates for maternal arterial blood and fetal arterial blood were 
similar. There was a time lag in the transfer of ethanol nto amniotic fluid relative to fetal arterial blood, and 
the peak ethanol concentration ir. amniotic fluid was sicnificantly lower than the concentrations in maternal 
arterial blood and fetal arterial blood. The apparent zero-order ethanol elimination rate for amniotic fluid 
was slower, buf not significantly so, compared with the ethanol elimination rates for maternal arterial blood 
and fetal arterial blood. Ethanol-derived acetaldehyde was found in maternal arterial blood, fetal arterial 
blood, and amriotic fluid at concentrations at least 1002-fold lower than the respective ethanol 
concentrations. The data indicate that, for administraticn of this ethanol dosage regimen to the third- 
trimester pregnant ewe, there is rapid, bidirectional placental transfer of ethanol; elimination of ethanol 
from the fetus is regulated primarily by maternal elimination of ethanol; the amniotic fluid may serve as a 
reservoir for ethanol in utero; and there is appreciable acetaldehyde-metabolizing capacity. (AM J OBSTET 


GYNECOL 1985;152:583-90.) 
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Over the last decade, data from many epidemiologic 
investigations and experimental animal studies have 
implicated ethanol as a teratogen.' The cluster of cen- 
tral nervous system dysfunction, prenatal and postnatal 
growth deficiency, and craniofacial abnormalities ob- 
served in the offspring of mothers who consumed high 
doses of ethanol during pregnancy has been referred 
to as the fetal alcohol syndrome.’ Recently, it was re- 
ported that ingestion of a single, low dose of ethanol 
by near-term pregnant women resulted in decreased 
fetal breathing movements for about 3 hours without 
affecting gross fetal body movements or fetal heart 
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rate.” Hence, a wide-spectrum of possible effects of 


ethanol on the fetus would appear to exist. 

Although the fetal effects of maternal ingeston of 
ethanol have been extensively investigated, reletively 
few studies on the pharmacokinetics of ethanol during 
pregnancy have been reported. In a recent stucly of 
second-trimester pregnant women who ingested a sin- 
gle, low dose of ethanol, differential disposition < eth- 
anol in maternal blood and amniotic fluid wa ob- 
served.’ This was characterized by slow transfer oz eth- 
anol into the amniotic fluid and a slower eliminatDn of 
ethanol from the amniotic fluid than from the maternal 
blood. In view of the involvement of the fetus ir am- 
niotic fluid dynamics,’ the proposal has been mad that 
the amniotic fluid may act as a reservoir for etharol in 
utero, so that the fetus is exposed to ethanol for a Inger 
time than would be predicted on the basis of the-con- 
centration of ethanol in maternal blood.* 

In order to characterize more fully the pharmaco- 
kinetics of ethanol during pregnancy, we chose thecon- 
scious cannulated third-trimester pregnant ewe mcdel.® 
The objectives of this study were to elucidate the dis- 
position of ethanol in maternal and fetal blood and 
amniotic fluid, and to determine whether acetaldelyde, 
the pharmacologically active proximate metaboli-e of 
ethanol,’ was present in these biologic fluids. The eth- 
anol dosage regimen, 1 gm of ethanol per kilogra n of 
maternal body weight given by maternal intraveaous 
infusion over 1 hour, was selected on the basis of a ore- 
liminary study in the pregnant ewe, which demon- 
strated ethanol-induced’ suppression of fetal breataing 
activity, but no change in fetal cardiovascular function. 


Material and methods 

Nine pregnant ewes of mixed breed were used inthe 
study and were cared for in compliance with the prin- 
ciples of the Canadian Council on Animal Care. At 123 
to 132 days’ gestation (term, 147 days), anesthesia was 
induced in each ewe by intravenous administratior. of 
40 mg of sodium thiopental; after intubation, surgical 
anesthesia was maintained with 1.5% halothane ari a 
1:1 mixture of nitrous oxide and oxygen at a flow mate 
of 1 L/min with the use of closed-circuit ventilaton. 
Under sterile conditions, the uterus was exposed 
through an abdominal midline incision. The fetus vas 
partially exteriorized, and polyvinyl catheters were 
` placed in the trachea, brachiocephalic trunk via a fcre- 
limb artery, sagittal sinus, inferior vena cava via a pedal 
vein, and amniotic cavity (secured to the shoulder or 
hindlimb of the fetus). Electrodes of stainless steel, Tef- 
lon-coated wire were implanted biparietally on the dera 


for electrocorticographic recording, through the >r- 
bital ridge of the zygomatic bone of each eye for fetal: 


` electro-oculdgraphic recording, and over the sterncm 
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for fetal heart rate recording. A reference electrode 
was placed in the loose connective tissue overlying the 
occipital bone of the skull. The catheters, filled with 
heparinized saline solution, and the electrodes were 
exteriorized through the flank of the ewe, and the ab- 
domen was closed in layers. Polyvinyl catheters were 
then placed in the maternal femoral artery and vein. 
At the time of operation, 1 gm of dihydrostreptomycin 
and 800,000 units of penicillin G were administered 
intramuscularly to the ewe; after the uterus was closed, 
one million units of penicillin G was injected into the 
fetal pedal vein and into the amniotic cavity. Admin- 
istration of antibiotics was continued daily for 3 days. 
All catheters were flushed daily. The ewes were allowed 
to recover for 4 or 5 days postoperatively, and were 
housed individually in cages and provided with food 
and water ad libitum prior to and during the study. 
Experimentation was conducted at 128 to 137 days’ 
gestation. Continuous recordings of tracheal pressure, 
electrocortical activity, electro-ocular activity, arterial 
blood pressure and heart rate of the fetus, and amniotic . 
fluid pressure were conducted 24 hours prior to, dur- 
ing, and 24 hours after maternal administration of eth- 
anol. These results are reported separately.* 

Ethanol (40% v/v, Alcohol, Liquor Control Board of 
Ontario) was administered in a dose of 1 gm/kg ma- 
ternal body weight over 1 hour into the maternal in- 
ferior vena cava by means of a Harvard infusion pump 
(Harvard Apparatus, Dover, MA). A one-milliliter ali- 
quot each of maternal arterial blood (femoral artery), 
fetal arterial blood (brachiocephalic artery), and am- 
niotic fluid was collected at selected time intervals prior 
to ethanol infusion (0 hour), during the l-hour infu- 


` sion, and up to 13 hours after the end of infusion (14 


hours). All nine pregnant ewes were studied to 6 hours, 
and three of these animals were further monitored to 
14 hours. Because of difficulties in maintaining patency 
of the catheter in the amniotic cavity, reliable monitor- 
ing of the amniotic fluid was only possible in three ewes 
up to 6 hours and in one ewe up to 14 hours. 

Each sample was analyzed quantitatively for ethanol 
and its proximate metabolite, acetaldehyde, bya mod- 
ification of an established gas-liquid chromatographic 
procedure with the use of head-space analysis. The 
assay was modified to minimize artifactual formation 
of acetaldehyde from ethanol during preparation of 
the sample. Within 30 seconds of collection of the sam- 
ple, 0.1 ml of each sample was placed in an ice-cold 0.9 
ml solution that contained 0.865 ml of a saline solution 
of 34 mg/ml of perchloric acid and 65 pg/ml of sodium 
azide, 0.01 ml of an aqueous solution of 76 mg/ml of 
thiourea and 0.025 ml of an aqueous solution of 3 mg/ 
ml of 1-propanol (internal standard of the assay). The 
sample was mixed for 5 seconds and then centrifuged 
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at 13,000 x g for 30 seconds in a microcentrifuge 
(Fisher Model 235A, Fisher Scientific, Toronto, Gan- 
ada). A 0.2 mi aliquot of the supernatant was placed in 
a 1.5 ml glass vial, which then was sealed with a silicone 
septum and immediately frozen on dry ice until ana- 
lyzed within 36 hours. The accuracy of the procecure 
was 101.9 + 0.7% (SEM) for ethanol and 100.6 + 1.3% 
(SEM) for acetaldehyde, and the within-day coeffident 
of variation of the assay did not exceed 2.5% for ethanol 
and 6.2% tor acetaldehyde. The lower limit of quan- 
titative sensitivity of the assay was 0.005 mg/ml for eth- 
anol and 0.1 ug/ml for acetaldehyde. If ethanol or ace- 
taldehyde was not measurable in a biologic sample. the 
analyte concentration was considered to be zero for the 
purposes of data presentation and analysis. Blank sam- 
ples of maternal arterial blood, fetal arterial blood, and 
amniotic fluid were spiked with known concentrations 
of ethanol and were left for 30 seconds at room tem- 
perature. The samples were then analyzed for acetal- 
dehyde. A curve for artifactual formation of acetal- 
dehyde over the ethanol concentration range studied 
was established for each biologic fluid and was used to 
correct the acetaldehyde concentration that was mea- 
sured in each experimental sample. Each sample of 
biologic fluid was analyzed in duplicate. 

Paired samples of fetal arterial and venous blood (2 
ml each) were withdrawn simultaneously from the bra- 
chiocephalic artery and sagittal sinus at 1 hour prior to 
ethanol infusion, at the end of | hour of maternal in- 
fusion of ethanol, and at 1 hour after ethanol infusion. 
Each sample of blood was analyzed for pH, POs, Pco,, 
hemoglobin content, oxygen content, and glucose con- 
centration. These results, together with the data for 
brain and myocardial blood flow in the fetus prior to, 
during, and after maternal infusion of ethanol deter- 
mined by the radiolabeled-microsphere technique, will 
be reported separately.’ 

The ethanol and acetaldehyde concentrations and 
kinetic parameters are expressed as the mean + SD. 
The zero-order ethanol elimination rates for maternal 
arterial blood, fetal arterial blood, and amniotic fluid 
were calculated from the apparent linear portion of the 
elimination phase of the respective ethanol concentra- 
tion-time curve for each animal by use of linear regres- 
sion analysis. The kinetic parameters, maximum ve- 
locity (Vmax) and Michaelis constant (Km) for in vivo 
biotransformation of ethanol, were calculated from the 
maternal arterial blood ethanol concentration-time 
curve of each of the three animals studied to 14 kours, 
as previously described." Statistical comparison of the 
ethanol and acetaldehyde concentrations and ethanol 
elimination rates for maternal arterial blood, fetal ar- 
terial blood, and amniotic fluid was conducted by 
Student’s ¢ test for paired data. Two sets of data 
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Fig. 1. Mean (+SD) ethanol concentration-time curves for 
maternal arterial blood (MAB) and fetal arterial blood (FAB) 
of nine pregnant ewes during and after 1-hour maternal in- 
travenous infusion of ethanol, 1 gm/kg maternal body weight 
(™). 


were considered to be statistically different when 
p = 0.05. 


Results 

The mean (+SD) ethanol concentration-time curves 
for maternal arterial blood and fetal arterial blood of 
nine pregnant ewes for 1-hour maternal intravenous 
infusion of ethanol, 1 gm/kg maternal body weight, are 
presented in Fig. 1. During infusion, the ethancl con- 
centration was not significantly different between ma- 
ternal arterial blood and fetal arterial blood, and the 
peak ethanol concentrations were 1.631 + 0.480 mg/ 
mliand 1.738 + 0,449 mg/ml in maternal arterial blood 
and fetal arterial blood, respectively, which occurred at 
the end of the l-hour infusion. These data indicated 
rapid placental transfer of ethanol into the fetal sys- 
temic circulation during maternal administration of 
ethanol. The maternal arterial blood and fetal arterial 
blood ethanol concentrations then declined rapidly 
during the 1 to 2-hour interval, thus indicating rapid 
extravascular distribution of ethanol in both the mother 
and the fetus. During the 2- to 6-hour interval, the 
ethanol concentration in maternal arterial blood and 
fetal.arterial blood declined more slowly, thus indicat- 
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Fig. 2. Mean (+SD) ethanol concentratie-n-time curves for maternal arterial blood (MAB) and fetal 
arterial blood (FAB) of three pregnant ewes during and after J-hour maternal intravenous infusion 


of ethanol, 1 gm/kg maternal body weignt (mm). 


ing that the elimination phase was achieved. The ap- 
parent linear decline in ethanol concentration was in- 
dicative of zero-order kinetics of elimination. The eth- 
anol elimination rates for maternal arterial blood and 
fetal arterial blood were calculated for each of the 
animals; the mean values were 0.123 + 0.021 ng: 
ml-':+ hr“! for maternal arterial blood, and 0.141 + 
0.042 mg: ml’: hr7! for fetal arterial blood, wnich 
were not statistically different. 

Three pregnant ewes were studied for 14 hours,and 
the mean ethanol concentration-time curves for ma- 
ternal arterial blood and fetal arterial blood are Dre- 


sented in Fig. 2. Apparent zero-order eliminatioa of . 


ethanol in maternal arterial blood and fetal arterial 
blood occurred up to 11 hours, after which time the 
ethanol concentration declined nonlinearly and wasvir- 
tually nonmeasurable by 13 hours, The mean maternal 
arterial blood and fetal arterial blood ethanol conzen- 
trations were virtually identical throughout the el mi- 
nation phase. The mean zero-order ethanol eliminacion 
rates for these three animals were 0.115 + 0.032 mg: 
ml~'+ hr7' for maternal arterial blood and 9.113 + 
0.029 mg: ml!» hr~’ for fetal arterial blood, which 
were not statistically different. The kinetic parameters, 
Vn. and Km for in vivo biotransformation of ethanol, 
were calculated from the individual maternal arterial 
blood ethanol concentration-time curves of the three 
ewes, since elimination of ethanol from the mateznal 
compartment has been reported to be the major “ac- 
tor regulating the elimination of ethanol from the na- 
ternal-fetal unit,” and hepatic biotransformatior. is 


the major route of elimination of ethanol in adult 
mammalian species.” The mean values for Vma and 
Km were 0.135 + 0.012 mg: ml~'- hr7! and 0.073 + 
0.029 mg/ml ethanol, respectively. The V,,.. was not 
statistically different from the zero-order ethanol elim- 
ination rate for maternal arterial blood. 

The ethanol concentration-time curves for maternal 
arterial blood, fetal arterial blood, and amniotic Auid 
were determined in three pregnant ewes, and the mean 
data are presented in Fig. 3. Ethanol was transferred 
more slowly into amniotic fluid than into fetal arterial 
blood; ethanol continued to accumulate in amniotic 
fluid after the 1-hour maternal infusion and reached 
the peak concentration of 0.920 + 0.192 mg/ml at 3 
hours, which was significantly less (p = 0.05) than the 
peak ethanol concentrations of 1.637 + 0.512 mg/ml 
in fetal arterial blood and 1.512 + 0.352 mg/ml in ma- 
ternal arterial blood, which occurred at 1 hour. The 
amniotic fluid ethanol concentration then declined lin- 
early, indicating apparent zero-order kinetics of elim- 
ination. The mean ethanol elimination rate for amni- 
otic fluid was 0.103 + 0.015 mg: ml~'-hr7', which 
was not statistically different from the elimination rates 
of 0,114 + 0.010 mg > ml~': hr7' for maternal arterial 
blood and 0.116 + 0.014 mg: ml~'- hr! for fetal ar- 
terial blood in these three animals. In one ewe that was 
studied for 14 hours (Fig. 4), the peak ethanol con- 
centration in amnioti¢é fluid was less than the peaks in 
both maternal arterial blood and fetal arterial blood 
and occurred 1.5 hours after the end of the l-hour 
maternal infusion of ethanol. However, during the 
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elimination phase of the ethanol concentration-time 
curves, the concentration of ethanol in amniotic fluid 
was greater than that in maternal arterial blood and 
fetal arterial blood, even though the ethanol elimina- 
tion rate was not apparently different among the three 
biologic fluids. 

Ethanol-derived acetaldehyde was measurable in ma- 
ternal arterial blood, fetal arterial blood, and amn:otic 
fluid, as demonstrated by the mean data for three preg- 
nant ewes that were studied for 6 hours (Fig. 5). There 


was appreciable interanimal variability in the acetal- . 


dehyde concentration in each of the three biologic 
fluids, as indicated by the standard deviation values. 
Also, the acetaldehyde concentration-time curves for 
maternal arterial blood, fetal arterial blood, and am- 
niotic fluid did not parallel the respective ethanol con- 
centration-time curves (Fig. 3). Statistical analysis (Stu- 
dent’s ¢ test for paired data) revealed that the acetal- 
dehyde concentration in maternal arterial blood was 
significantly greater (p < 0.05) than that in fetal arterial 
blood over the 1- to 6-hour interval. In those animals 
studied up to 14 hours, acetaldehyde in maternal ar- 
terial blood, fetal arterial blood (three ewes), and am- 
niotic fluid (one ewe) remained at apparent platzau 
concentrations (shown at 6 hours in Fig. 5) over the 6- 
to 10-hour interval, declined thereafter, and was non- 
measurable by 13 hours. , 


Comment . 


The pharmacokinetics of ethanol during the third 
trimester of pregnancy were elucidated as part of a 
comprehensive study of the acute effects of maternal 
administration of ethanol on fetal breathing activity 
and fetal brain function and metabolism in the con- 
scious, cannulated pregnant ewe, The ethanol dosage 
regimen, | gm/kg maternal body weight given as a 1- 
hour maternal intravenous infusion, was selected to 
avoid major changes in fetal cardiovascular function, 
blood gases, and pH. The only significant change was 
a small increase in fetal heart rate from 162 + 3 bpm 
during the 4-hour period prior to maternal infusion of 
ethanol to 168 + 3 bpm during the 4-hour period after 
the initiation of ethanol administration (p < 0.05). 
Thereafter, the fetal heart rate was not statistically cif- 
ferent from the control rate. 

The maternal arterial blood and fetal arterial blood 
ethanol concentration-time curves during and up to 13 
hours after the l-hour maternal infusion of ethanol 
were virtually superimposable (Figs. 1 and 2). These 
data indicated that there was rapid, bidirectional pla- 
cental transfer of ethanol between the maternal and 
fetal compartments, and that the ethanol concentration 
in maternal arterial blood was predictive of that in fetal 
arterial blocd for these experimental conditions. Ma- 
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Fig. 3. Mean (+SD) ethanol concentration-time curves for 
maternal arterial blood (MAB), fetal arterial blood (FAB), and 
amniotic fluid (AF) of three pregnant ewes during and after 
l-hour maternal intravenous infusion of ethanol, 1 gm/kg 
maternal body weight (m). 


ternal and fetal venous blood ethanol concentration- 
time curves have been reported to be similar in con- 
scious, third-trimester pregnant ewes that were given 
maternal intravenous infusion of ethanol in the dosage 
regimen of 0.5 gm/kg over 0.5 hour (5-hour study)." 
When 3 gm/kg of ethanol was administered by maternal 
intravenous bolus over |] to 2 minutes to anesthetized 
third-trimester pregnant rhesus and cynomolgus mon- 
keys, the ethanol concentration in fetal umbilical ve- 
nous blood was about one third of that in maternal 
uterine arterial blood throughout the 1.5-hour study.” 
With this ethanol dosage regimen, a transient collapse 


. of the umbilical vasculature and fetal hypoxia and ac- 


idosis occurred. Hence, it would appear that rapid ma- 
ternal administration of a high dose of ethanol can 
inhibit, at least partly, the placental transfer of ethanol 
in the maternal-fetal unit, perhaps by decreasing um- 
bilical blood flow. 

In this study, the apparent zero-order ethanol elim- 
ination rate from maternal blood of the nine pregnant 
ewes was 0.123 + 0.021 mg: ml-'-hr~', which was 
similar to that reported for pregnant women at term 
(0.14 mg © ml! - hr~')* and pregnant women at 16 to 
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Fig. 4. Ethanol concentration-time curves for maternal arterial blood (MAB), fetal arterial blood 
(FAB), and amniotic fluid (AF) of one pregnant ewe during and after 1-hour maternal intravenous 
infusion of ethanol, 1 gm/kg maternal body weight (mm). 


18 weeks’ gestation (0.15 + 0.01 mg- ml~' - hr7?).* De- 
termination of the complete maternal arterial blood 
ethanol concentration-time curve for three pregnant 
ewes (Fig. 2) revealed that there was an apparent linear 
ethanol elimination phase followed by a nonlinear ter- 
minal elimination phase. Recently, it was proposed that 
the complete time course of ethanol elimination from 
the blood of mammalian species is more adequately 
described by Michaelis-Menten kinetics.” Since ethanol 
elimination in mammalian species occurs primarily by 
hepatic biotransformation,” Y Michaelis-Menten ki- 


netic analysis provides an estimate of the maximum rate _ 


of ethanol biotransformation in vivo (maximum veloc- 
ity, Vmax) and the ethanol concentration for one half 
Vmax (Michaelis constant, Km), which is an assessment 
of the affinity of the ethanol-metabolizing system for 
the substrate, ethanol. In the three pregnant ewes, 
the Km value of 0.073 + 0.029 mg/ml ethanol was sim- 
ilar to the Km of 1 to 2 mM (0.046 to 0.092 mg/ml) 
ethanol for adult human liver alcohol dehydrogenase,” 
which indicates that this enzyme is primarily involved 
in regulating the rate of ethanol biotransformation in 
vivo in the pregnant ewe. Since the apparent zero-order 
ethanol elimination rates for maternal arterial blood 
and fetal arterial blood were similar in this study, the 
elimination of ethanol from the fetal lamb during the 
third trimester would appear to be regulated primarily 
by maternal hepatic biotransformation involving the 
enzyme alcohol dehydrogenase. This postulate is sup- 
ported, at least in part, by the findings that, in third- 
trimester pregnant rhesus monkeys administered eth- 


anol prior to delivery of the fetus, the maternal and 
fetal blood ethanol elimination rates were similar, 
whereas the ethanol elimination rate in the neonate was 
25% of the maternal elimination rate.” 

The pharmacokinetics of ethanol in maternal arterial 
blood, fetal arterial blood, and amniotic fluid of three 
pregnant ewes demonstrated that the transfer of eth- 
anol into amniotic fluid was slower than that into fetal 
arterial blood, and the peak amniotic fluid ethanol con- 
centration, which occurred at 3 hours, was lower than 
the peak ethanol concentration in fetal arterial blood 
and maternal arterial blood at the end of the 1-hour 
maternal infusion of ethanol (Fig. 3). The relative time 
lag and magnitude of maximum ethanol concentration 
in amniotic fluid compared with maternal arterial blood 
were similar to the observations made in amniotic Huid 
and maternal venous blood of second-trimester preg- 
nant women who ingested a single dose of 0.3 gm/kg 
of ethanol,’ and of third-trimester pregnant ewes that 
received 0.5 gm/kg of ethanol over 0.5 hours by ma- 
ternal infusion." In the third trimester of pregnancy, 
the major contribution of fluid into the amniotic cavity 
is fetal urine.® ® In view of this and the relative delay 
in the appearance of ethanol in amniotic fuid com- 
pared with fetal arterial blood, fetal urinary excretion 
would appear to be the major route of transfer of eth- 
anol into the amniotic fluid. 

The ethanol elimination rate from amniotic fluid was 
slower, but not significantly so, than the elimination rate 
from either maternal arterial blood or feial arterial 
blood. In sécond-trimester pregnant women, the rate 


Volume 152 
Number 5 


of ethanol elimination from amniotic fluid was ab aut 
half that from maternal venous blood.* The lack of 
statistical difference between the maternal arte-ial 
blood and amniotic fluid ethanol elimination rates in 
the third-trimester pregnant ewe may be due to the fact 
that the fetal lamb differs from the human fetus in taat 
the former is surrounded not only by the amniotic -ac 
but also by the allantoic sac.. Hence, the elimination of 
ethanol from ovine amniotic fluid could involve cif- 
fusion across the amniotic and allantoic membrares 
into the allantoic fluid, followed by diffusion across che 
chorioallantoic membrane into the maternal compart- 
ment, in addition to redistribution of ethanol from the 
amniotic fluid directly into the fetus via fetal swallowing 
of amniotic fluid and reabsorption of ethanol in the 
intestine.® In one pregnant ewe that was studied for 14 
hours, the concentration of ethanol in amniotic frid 
was higher than the concentrations in maternal artemal 
blood and fetal arterial blood throughout the 2.5- to 
14-hour interval (Fig. 4). This indicated that the am- 
niotic fluid might serve as a reservoir for ethanol in 
utero, which could result in prolonged exposure of the 
fetus to ethanol. 

Acetaldehyde, the proximate metabolite of ethanol, 
is pharmacologically active.” The role of acetaldehyde 
in the actions of ethanol is controversial,” '’ and ei- 
dence exists that both supports” and refutes”? the pro- 
posed involvement of acetaldehyde in the fetal alcokol 
syndrome. In the present study, acetaldehyde was 
found in maternal arterial blood, fetal arterial blocd, 
and amniotic fluid both during and after maternal :n- 
travenous infusian of ethanol, as demonstrated by me 
data of three pregnant ewes that were studied up tc 6 
hours (Fig. 5). There was appreciable interanimal vari- 
ability in the maternal arterial blood, fetal arteral 
blood, and amniotic fluid acetaldehyde concentrations 
as indicated by the standard deviation values. The na- 
ternal arterial blood acetaldehyde concentration at aay 
given time interval was at least 1000-fold lower th_n 
the respective ethanol concentration (Fig. 3), which în- 
dicated that only small amounts of acetaldehyde es- 
caped from the acetaldehyde-oxidizing capacity of tae 
maternal liver, which primarily involves aldehyde Œ- 
hydrogenase in sheep,'” * and diffused into the na- 
ternal systemic circulation. Since the maternal arteral 
blood acetaldehyde concentration-time curve did not 
parallel the maternal arterial blood ethanol concentra- 
tion-time curve, it would appear that the maternal he- 
patic aldehyde dehydrogenase activity was sufficient o 
oxidize most of the ethanol-derived acetaldehyde 
acetate over a wide range of ethanol concentration. 
The lower concentration of acetaldehyde in fetal a-- 
terial blood compared with that in maternal arterāl 
blood indicated that there was extrahepatic acetald2- 
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Fig. 5. Mean (+SD) acetaldehyde concentration-time curves 
for maternal arterial blood (MAB), fetal arterial blood (FAB), 
and amniotic fluid: (AF) of three pregnant ewes during and 
after 1-hour maternal intravenous infusion of ethanol, 1 gm/ 
kg maternal body weight. 


hyde-oxidizing capacity which regulated the transfer 
and accumulation of this active metabolite in the fetus. 
There have been no previous reports on the presence 
of acetaldehyde in maternal and fetal blood and am- 
niotic fluid of third-trimester. pregnant ewes after ma- 
ternal administration of ethanol. However, it has been 
reported that acetaldehyde was present in low and vari- 
able concentration in maternal venous blood of four 
of six second-trimester pregnant women after ingestion 
of ethanol, and acetaldehyde also was found in the 
amniotic fluid of one of these.four subjects.‘ In view of 
these data, the fetal effects of acetaldehyde, at concen- 
trations in maternal arterial blood and fetal arterial 
blood similar to those of the present study, should be 
examined. ` 

‘In conclusion, this investigation demonstrates that, 
for maternal intravenous infusion of 1 gm/kg of eth- 
anol over | hour in the third-trimester pregnant ewe, 
there is rapid, bidirectional placental transfer of eth- 
anol between the maternal and fetal compartments; 
elimination of ethanol from the fetus is regulated pri- 
marily by maternal hepatic biotransformation of eth- 
anol; the amniotic fluid may serve as a reservoir for 
ethanol in utero; and there.is appreciable acetalde- 
hyde-oxidizing capacity to regulate the exposure of the 
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fetus to the proximate metabolite of ethanol. Future 
studies should examine the effect, of repeated zimin- 
istration of ethanol on its pharmacokinetics zuring 
a a 


10. 
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Direct-vision sampling of chorionic villi during extra-amniotic 


instillation of physiologic saline solution: Effect on intrauterine 


pressure and fetal heart activity. 


Lars Löfberg, Constantin Serafim k Tosi, Heléne Edvall, and Björn Gustavi 


Lund, S weden 


After 150 mi of physiologic saline solution had been infused into the extra-amniotic space before 
first-trimester vacuum aspiration abortion, intrauterine pressure ranged between 16 and 23 mm Hg, thus 
not more than during Braxton Hicks contractions. At chorionic villi sampling during continuous saline 
solution infusion, fetal heart activity (beats per 15 seconds’ decreased temporarily from about 36 to about 


33. (Am J OBSTET GYNECOL 1985;152: 591-2.) 


prenatal diagnosis’ 


We have found that chorionic villi, uncontaminated’ 


with maternal tissue, can be sampled under direct vision 


during continuous saline solution infusion.' We report >. 
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here our results of a study on the effect of'such instil- ` 
lation on intrauterine pressure and fetal heart activity. 

. The clinical materia] included 42 women in the ninth 
to thirteenth week of gestation. Six of the women were 
to undergo elective abortion by vacuum aspiration, and. 
the remaining 36 were cases for prenatal diagnosis. In 


` the six cases for elective abortion, intrauterine pressure 


was recorded during extra-amniotic instillation of 150 7 
ml of saline solution, performed with the patient under 


" general anesthesia. In the 36 cases for diagnosis, fetal 


| 

E 
| 
j 
i 
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Fig. 1. Intrauterine pressure recording and ultrasound scanning during instillation of 150 ml of 


physiologic saline solution into the extra-amniotic space of a uterus at 9 weeks’ gestation. Note the 
slight and-smooth increase in intrauterine pressure and the absence of any change in amniotic sac 


. outline throughout instillation. - 
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Table I. Fetal heart activity during chorionic 
villi sampling in 36 cases for prenatal 
diagnosis 






Fetal heart activity 
(beats per 15 sec) 


Before sampling 30-40 36.0 2.1 
During sampling 25-37 33.2 2.6 
2.2 


A few minutes 32-41 36.8 
after sampling 


heart activity was registered during the sampling pro- 
cedure. 

A double catheter system .was used, i.e., a Ho. 12 
Foley catheter within which a microtransducer catheter 
2 mm in diameter (Gaeltec) had been placed. In the 
external orifice of the Foley catheter a specially con- 
structed tightening plastic plug was inserted, en=rcling 
the microtransducer catheter. The catheters w-re in- 
troduced, with the Foley catheter balloon lying “ust.in- 
side the internal cervical orifice. The balloon was dis- 
tended with 5 ml of fluid. During continuous recording 
of the intrauterine pressure with a Watanabe —inear 
Corder, Mark III, 150 ml of saline solution was ix stilled 
extra-amniotically through the Foley catheter bx a vol- 
umetric infusion pump (Imed, Milton Trading =state) 
at a rate of 10 ml/min. The microtransducer cztheter 
was calibrated before and after the recording. Tae rea- 
son for using up to 150 ml of saline solution -n this 
study was our previous finding during samp ing’ in 
women scheduled to undergo vacuum aspiraticn that 
the amount of saline solution needed to distead the 
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extra-amniotic space, as calculated from ultrasound 
scans, was at most 150 ml. 
. Before, during, and a few minutes after sampling, 
fetal heart activity per 15 seconds was counted on real- 
time ultrasound scans made with a Hitachi EUB-25M 
linear array or Diasonics DS 20 sector scanner. 
Although, with this technique, the extra-amniotic 
space was distended with saline solution and the in- 
strument inserted into the placenta during continuous 
infusion, fetal heart activity decreased only slightly 
(Table I). When sampling was completed and the saline 
solution allowed to escape, the activity soon returned 
to presampling values. 
Intrauterine pressure increased continuously and 
smoothly during the extra-amniotic saline solution in- 
stillation. Fig. 1 shows an illustrative case. At distention 


` by 150 ml of saline solution, intrauterine pressure 


ranged between 16 and 23 mm Hg, thus not more than 
that previously recorded’ during the physiologic and 
ordinarily painless contractions of Braxton Hicks. 

Sampling of chorionic villi under saline solution in- 
stillation seems thus to have only a moderate effect on 
intrauterine pressure and fetal heart activity. The sam- 
pling is now performed without anesthesia or analge- 
sia. It causes little or no discomfort and takes only a 
few minutes. The woman may return home shortly af- 
terward. 
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Vascular reactivity in the hind limb of the pregnant ewe 


M. K. McLaughlin, Ph.D., P. Quinn, M.S., and J. G. Farnham, M.S. 


Burlington, Vermont 


The data generated by this study are consistent with the fact that pregnancy and progesterone treatment 
are associated with an increase in vascular reactivity to phenylephrine and a decrease in reactivity to 
angiotensin || in the circulation to the hind limb of the ewe. This shows that the way in which vascular 
reactivity changes during pregnancy is dependent both upon the circulation and the vasoconstrictor being 
examined. It suggests that sensitivity and contractility could change in opposite directions in this circulation 
during pregnancy. This will require additional verification, both as to its existenca and whether this is an 
important normal cardiovascular adaptation to pregnancy. (AM J OBSTET GYNECOL 1985;152:593-8.) 


Key words: Pregnancy, cardiovascular, vascular reactivity, catecholamine, angiotensin II, 


sheep 


Understanding the manner in which the cardiovas- 
cular system adjusts to normal pregnancy has been the 
subject of research efforts for many years. A particular 
interest has arisen in how pregnancy may affect the 
vascular response to vasoactive stimuli, particularly an- 
giotensin II. The observation made was that pregnancy 
in the human and a number of other species is asso- 
ciated with a decrease in the vascular response to the 
pressor effects of exogenously administered angioten- 
sin II. In addition, women who develop pregnancy- 
induced hypertension do not exhibit a similar reduction 
in responsiveness to angiotensin."? 

This information generated a number of studies 
which examined the mechanisms involved in the an- 
giotensin II response observed during pregnancy,’ and 
provided valuable information in regard to this partic- 
ular systemic pressor response during pregnancy. How- 
ever, few data are available that describe specific preg- 
nancy-associated responses to vasoactive stimuli in re- 
gional circulations other than the circulation for the 
uterine vascular bed. Since it is the sum of the responses 
of the regional circulations which constitute pressor 
responsiveness, this information is the key to an un- 
derstanding of vascular reactivity during pregnancy. 

- This study was designed to examine how pregnancy 
changes the response to vasoactive stimuli in the cir- 
culation to the Lind limb of the sheep. The hind limb 
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of the sheep is composed primarily of skeletal muscle, 
the circulation of which is a major determinant of pe- 
ripheral vascular resistance.’ This fact makes the exam- 
ination of the circulation to the hind limb during preg- 
nancy potentially valuable in providing information on 
the normal cardiovascular adaptation to pregnancy. 

An in situ hind limb perfusion model was used in 
the sheep to examine the hind limb pressor responses 
angiotensin II and phenylephrine (an a-adrenergic ag- 
onist) in pregnant and nonpregnant animals. We also 
examined whether we could duplicate the pregnancy- 
associated changes in vascular reactivity with short-term 
progesterone treatment. 


Material and methods 


Animal model. Fourteen pregnant and 25 nonpreg- 
nant mixed-breed ewes were used for this study. Non- 
pregnant animals were randomly divided into a pro- 
gesterone-treated group (N = 13) and a nontreated 
(N = 12) group. These groups were further divided 
into two sets—one for the angiotensin II study, and the 
other for the phenylephrine study. In the angiotensin 
II study, the pregnant ewes (N = 8) ranged in gesta- 
tional age from 130 to 145 days; in the phenylephrine 
study (N = 6), they ranged in age from 104 to 142 days. 
A range of gestational ages was used in the phenyl- 
ephrine study to determine whether there was a gesta- 
tional age relationship with the vascular response. Since 
this was not found, the data have been grouped to- 
gether. There were two twin gestations in the phenyl- 
ephrine study, and only singleton gestations in the an- 
giotensin II group. 

All ewes were subjected to laparotomy under halo- 
thane anesthesia at least 9 days prior to study, witk the 
nonpregnant animals undergoing ovariectomy at the 
time of laparotomy. Animals were catheterized via sa- 
phenous vessels to the level of the abdominal aorta and 
inferior vena cava. These catheters were used subse- 
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quently for the sampling of blood and the motoring 


_ of blood pressure during the actual experimert. For 3, 


days prior to the hind limb study, the group de-ignated 
as progesterone-treated ewes received progesterone in 
oil (10 mg/kg intramuscularly). This dose weg calcu- 
lated to achieve a plasma level similar to tha: in the 
pregnant animals (see Results) for a short time span. 
_ Samples of blood were drawn for, 3 ‘days prioz to and 
on.the day of the experiment for measuring zaseline 
levels of plasma progesterone. In some animals ‘plasma 
renin activity was measured as well. : 
_ Experimental model. The hind limb perfusi-an tech- 
. nique used in this study was a modification of acuterine 
perfusion method used previously in sheep. as de- 
scribed by Fuller et al.“ The arterial flow to tae hind 
' limb was fixed and isolated, which enabled u. to use 
-the perfusion pressure as a direct reflection of the 
changes in the caliber of the resistance vessels. 
Animals were sedated with Nembutal'(195 to =60 IU, 
intravenously) and anesthetized with chloral ~ydrate 
_(25 to 40 mg/kg intravenously, Sigma Chemica). The 
carotid artery was cannulated with "Y%-inch. pclyvinyl 
tubing (Tygon Corp.), which was connected te a Var- 
istaltic pump (Manistat Corp.). The femoral artery was 
isolated, cannulated with polyvinyl tubing, axd~per-. 
fused with the blood drawn from the carotid artery. 
Heparin (1 mg/kg) was given as a bolus, follcwed by 
supplemental doses every 20 to 30 minutes. The fow 


rate was set in such a way that the hind limb arterial, 


perfusion pressure was similar to the mean systemic 
blood pressure. The pump flow rate was calib-ated at 


the end of each experiment by means of.a stcpwatch - 
` and a graduated cylinder. The pump provided fixed, . 


pulsatile’ flow to the limb, with the venous d=ainage 


proceeding through natural channels. The hid limb `` 
arterial pressure was measured either from a catheter . 


placed distal to the perfusion line via the saphenous 
artery or from the perfusion line itself. 

Adequacy of isolation was verified by measu=ng the 
back pressure with the pump off; this was aly ays be- 
tween 10 and 20 mm Hg. The quality of the prepa- 
ration was evaluated by determining the hird limb 
resistance, blood gases, and blood: pH _ perf-dically 
throughout the experiment. The maintenance of!ho- 
meostasis was assisted by the administration of <actated 
Ringer’s solution (15 to 25 ml/min), keeping bazy tem- 
perature between 37° and 38° C, maintaining = steady 
‘plane of anesthesia, and having the animals breath 


100% oxygen through a tracheostomy. By m=ans of . 


these procedures, the preparations were judged to, be 
stable for at least 3 hours after the initiation of per- 


fusion (see Results). Since venous drainage prezeeded 


through normal venous channels, the animal was able 
both to oxygenate its own blood and to metabclize the 


injected drugs. This avoided the need to perfora these. 
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procedures mechanically, so that manipulation of red 
blood cells was minimized. 

_ Experimental. protocol. Subsequent to a 20-minute 
stabilization period after initiation of the hind limb per- 
fusion, dose-response curves were generated to either 


. phenylephrine’ (200 to 600 ng/kg/min) or angiotensin 


II (4 to 20 ng/kg/min). Drugs were infused at a rate of 
0.1 to 0.5 ml/min directly into the perfusion line. These 
doses were chosen to produce a range of vasoconstric- 
tion in the limb, but were sufficiently low to be sub- 


threshold ‘in the rest of the systemic circulation (see 


Résults). This was done in order to minimize any baro- 
reflex effects upon the skeletal bed, since the sensi- 
tivity of the baroreflex system could change during 
pregnancy. Each dose was infused randomly and in 
duplicate for 5 minutes, with at least 10 minutes be- 


` _ tween the infusions of angiotensin II and 20 minutes 


between the infusions of phenylephrine. In some of the 
angiotensin II experiments, the doses were repeated 


‘after the administration of prazosin to the hind limb 
"(1 mg). This is a specific «;-receptor antagonist which 


was used to determine whether a portion of the pressor. 
response was due to facilitation of endogenous release 
of norepinephrine and subsequent vasoconstriction. All 
drugs were diluted in normal saline solution and kept 
iced. until needed. 

Data analysis. The change in hind ‘limb perfusion 
pressure (arteriovenous pressure) that occurred with 
each dose of drug was determined by subtracting the 


- ‘mean steady-state response at 3 to 5 minutes of drug 


infusion from the mean perfusion pressure measured 
during the 3 minutes just prior to drug infusion. These 
mean values: were obtained by visually averaging the 
millivolt output of the recorder for the time span spec- 
ified: The hind limb perfusion pressure responses were 
meaned for each group. The dose-response curves for 


‘phenylephrine and angiotensin II were compared 


within and between groups by means of a two-way anal- 
ysis of variance with repeated measures and orthogonal 
contrasts.° The orthogonal contrasts-portion of this sta- 
tistical package tests for the linearity of the data points. 
Any one group was compared to another by means of 
the Scheffe test for multiple comparisons.® Other base- 
line data were compared by analysis of variance. 
Biophysical measurements, Blood pressure was con- 
tinuously monitored by means of Ailtech (Eaton Corp.) 
pressure transducers; heart rate was derived from the 
pulse -pressure waveform with use of a Gould Biotech, 
and all measurements were recorded on a rectilinear 
recorder (Gould Instruments, Cleveland, Ohio). Blood 
gases were analyzed on a Radiometer blood gas ana- 
lyzer. Plasma progesterone levels were determined by 
standard radioimmunoassay procedures.’ Plasma renin 
activity was calculated by measuring the generation of 
angiotensin I with use of the New England Nuclear kit. 
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Table I. Baseline parameters* for the treatment groups 






Weight Limb Q 
(kg) _ (ml min`’) 





Castrate 45 + 3 12945 
Progesterone-treated 4442 116 +9 
Pregnant 50 + 2 169 + 19* 


Data are the mean = SE. 
*p < 0.05 versus progesterone-treated. 


Results 


Baseline parameters. Depicted in Table I are the 
means in body weight, hind limb blood flow, baseline 


systemic blood pressure, and heart rate and the plasma . 


progesterone levels for each group. There were no sta- 
tistically significant differences in body weight between 
the three groups. The fact that the pregnant ewes were 
not heavier than the nonpregnant ewes was probably 


due to the mixed-breed composition of the animals. . 


The flow to the hind limb of the pregnant ewes was 
significantly greater (p < 0.05) than that measured in 
the progesterone-treated ewes but was not different 
(p < 0.10) from that in the nonpregnant animals. 
Blood pressure values and heart rates between groups 
were similar and the progesterone levels showed the 
expected increase over those in ewes subjected to cvari- 
ectomy. The progesterone levels in the steroid-treated 
ewes were not significantly different from those ia the 
pregnant ewes. 

The hind limb vascular resistances were calculated at 
the beginning, middle, and end of each experiment as 
the limb perfusion pressure (arteriovenous pressure) 
divided by flow. These values are shown in Fig. 1. and 
the blood gases and blood pH values are shown in 
Fig. 2. , l 

There were no significant differences over the time 
course of the experiment between the initial baseline 
resistances and the final resistances. The progesterone- 
treated animals had significantly higher initial resis- 
tances than those of the other two groups of animals 
(p < 0.01). The p value was <0.06 for the comparison 
of the resistances between the pregnant ewes and the 
ewes subjected to ovariectomy. 

There were no significant differences in the blood 
gas and blood pH values over the course of the 2xper- 
iment. 

Experiment I: Dose response to phenylephrine. The 
dose responses of the changes in hind limb perfusion 
pressure caused by the administration of pher.yleph- 
rine are shown in Fig. 3. The dose-response curves were 
linear (p < 0.001) over the range of doses studied and 
the groups were significantly different (p < 0.0.) from 
one another. The changes in perfusion pressure with 
increasing doses of phenylephrine ranged from 22 to 
43 mm Hg in the animals subjected to ovariectomy. 


Mean arterial pressure 
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Heart rate 


(bpm) 


Progesterone 


(mm Hg) (ng ml“) 








li4+4 135 +5 0.32 + 0.04 
MW7+4 128 +7 39.2 + 5.0 
112+ 4 126 + 4 32.3 + 7.0 





Pregnancy markedly increased the sensitivity of the cir- 
culation to the hind limb, and shifted the curve to the, 
left of that for the ewes subjected to ovariectomy. How- 
ever, the slope of the curve for the pregnant animals 
was significantly less (p < 0.02) than that for the ewes 
subjected to ovariectomy. Progesterone treatment also 
increased the sensitivity to phenylephrine, as indicated 
by the left-hand shift of the dose-response curve. The 
slope of this dose-response curve was increased when 
compared to those in the other two groups of animals 
(p < 0,01). In three of the pregnant animals, lower 
doses of phenylephrine were administered to produce 
a smaller range of changes in pressure. In these three 
animals, the dose-response relationship remained lin- 
ear with théir original curve over a change in perfusion 
pressure from 10 to 40 mm Hg. 

Changes in baseline heart rate, as well as increases 
in systemic blood pressure, were used as an index of 
whether the dose of drug being administered was low 
enough to avoid any significant baroreceptor activity. 
There were no significant changes in either of these 
parameters which were associated with either drug in- 
fusion. 

Experiment II: Dose response to angiotensin IT. 
The dose responses of the changes in hind limb per- 
fusion pressure caused by the administration of angi- 
otensin II are shown in Fig. 4. The dose-response 
curves were linear (p < 0.001) over the range of doses 
studied and were significantly different from cne an- 
other (p < 0.02). The pregnant ewes were less sensitive- 
to the effects of antiotensin IH than were the ewes sub- 
jected to ovariectomy. Progesterone treatment shifted 
the curve to the right in such a way that this group of 
animals had a response which was similar to and not 
statistically different from that of the pregnant ewes. 

In the three nonpregnant, three progesterone- 
treated, and six pregnant ewes studied, blocking the 
a,-recepior with prazosin did not affect the response 
to exogenously administered angiotensin II, thus in- 
dicating that facilitation of the release of norepineph- 
rine was not a variable between groups. 


Comment 


The purpose of this study was to examine how preg- 
nancy and progesterone treatment affected vascular 
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Fig. 1. The calculated hind limb vascular resistance (ram Hg 
min m1~') in the three groups of ewes at the beginning, mid- 
dle, and end of the experiments. Data are the mean + SD. 
Pregnant ewes (A), castrate ewes (E), progesterone-wreated 
ewes (@). 
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‘Fig. 2. The arterial blood gases and pH in all animals (n = 39) 
at the beginning, middle, and end of the experiments. Data 
are the mean + SE. 


reactivity in the circulation to the hind limb. This cir- 
culation was chosen for investigation because the Kind 
limb is composed primarily of skeletal muscle tisrue. 
Because of the mass of skeletal muscle in the body its 
vascular tone is a major determinant of total peripheral 
resistance. The second reason for this choice was zhe 
fact that this circulation is relatively easy to use ia a 
perfusion experiment because the blood flow is pri- 
marily isolated to one large artery.” 


Two different vasoactive drugs were used in mis- 


study. Our purpose was not to compare the actions of 
angiotensin IJ to those of phenylephrine, but rather to 
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PHENYLEPHRINE (ng / kg/min) 


Fig. 3. Semilogarithmic plot of the change in hind limb pres- 
sure in response to four doses of phenylephrine. Data are the 
mean + SD. Castrate ewes (m), progesterone-treated (®), preg- 
nant (A). f 
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Fig. 4. Semilogarithmic plot of change in the hind limb pres- 
sure in response to four doses of angiotensin II. Data are the 
mean + SD. Castrate ewes (W), progesterone-treated ewes (@), 
pregnant ewes (A). 


examine how pregnancy affects vascular reactivity to 
each of these drugs. Over the dose ranges studied, 
pregnancy and progesterone treatment were associated 
with a loss of vascular reactivity to angiotensin II and 
an increase in vascular reactivity to phenylephrine. For 
a direct comparison to have been made between the 
drugs,. the protocols should have been designed to 
achieve the same changes in pressure with the two 
drugs. However, most of the phenylephrine protocol 
was completed before the angiotensin II study was be- 
gun. In the phenylephrine study, we were able to 
achieve a good range of changes in perfusion pressure 
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to the hind limb prior to the drug causing an increase 
in the systemic blood pressure. An amount of drug 
which caused an observable increase in systemic blood 
pressure was our criterion for determining the rnari- 
mum dose to use. When the angiotensin II study was 
begun, the highest drug dose which fit this criterion 
caused a much smaller change in perfusion pressure 
to the hind limb. Therefore, we were not able to obtain 
comparable changes in pressure between the two drugs. 
In the three animals in the phenylephrine protocol in 
which the lower doses were examined, the dose-re- 
sponse curves remained linear. This suggests, but dozs 
not show definitely, that. pregnancy is associated wich 
an increase in vascular reactivity in this circulation 10 
the pressor effects of phenylephrine at a range of 
changes in perfusion pressure that are associated wizh 
a reduction in responsiveness to angiotensin II. 

A more important observation which can be made 
from the data in the angiotensin II study is the fact 
that very little change could be observed in the hird 
limb vascular resistance prior to the drug dose causing 
an increase in systemic vascular resistance. This inci- 
cates that, when angiotensin II is causing a pressor 
response in the svstemic circulation, the participation 
of the skeletal muscle circulation to this response must 
be relatively small compared to other regional circu- 
lations. It has been shown in the nonpregnant conditicn 
that the skeletal muscle vasculature is relatively insen- 
sitive to stimulation by angiotensin II.* The pregnancy- 
associated loss of the angiotensin II pressor response 
which has been observed in the sheep is most likely due 
to an effect of pregnancy on other major regional cir- 
culations, such as the renal and splanchnic circulations. 

A number of mechanisms could function to alter an- 
giotensin II reactivity during pregnancy, and most of 
these have been discussed in the present literature, 
i.e., the modulation of angiotensin II vasoconstricticn 
through vasodilatory prostaglandins and/or progester- 
one metabolites,'* or a change in the properties of the 
angiotensin IJ receptor population itself.° What the az- 
tual mechanisms are still requires further in vitro anel- 
ysis. 

The fact that progesterone pretreatment caused a 
reduction in angictensin II sensitivity in this study sub- 
stantiates previous data obtained in the human and rat.' 
It cannot be ascertained, however, whether the effects 
of progesterone are direct ones of the steroid upon the 
vascular smooth muscle or whether they are. secondary 
to other alterations caused by the hormone. For ex- 
ample, progesterone may increase circulating levels of 
angiotensin II, as happens in pregnancy, with a sub- 
sequent increase in the negative feedback mechanism 
operating on the kinetics of receptor turnover.” We did 
measure plasma renin activity in this study group as an 
index of the levels of angiotensin IT. Although the mean 
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levels for the pregnant and progesterone-treated ani- 
mals and those subjected to ovariectomy were 0.87, 
0.90, and 6.54 ng/ml/hr, respectively, these values were 
not significantly different from one another. Other 
studies have shown a definite increase in plasma renin 
activity during progesterone treatment.’ Our small 
sample size is the most likely cause of the lack of sta- 
tistical significance. 

Both pregnancy and progesterone treatment were 
observed to increase the sensitivity of the vasculature 
of the hind limb to the a-adrenergic stimulation by 
phenylephrine. This change in reactivity could have 
been due either to a decrease in degradation or to-an 
increase in postjunctional sensitivity.” This study was 
not designed to differentiate between these two pos- 
sibilities. 

Since there is a difference in drug actions between 
epinephrire, norepinephrine, and phenylephrine,” we 
cannot easily compare our observations with those 
made in other studies. Moreover, the data which are 
presently available and recently reviewed''"' are con- 
flicting. Pressor responses to epinephrine have been 
shown to be either unchanged or reduced in the human 
and reduced in the rat during pregnancy. Norepi- 
nephrine pressor activity has been studied in a number 
of ways in humans, with reports of increases, decreases, 
or no change in senstivity during normal pregnancy. 
In the sheep, there is no difference between pregnant 
and nonpregnant animals in the in vitro response of 
the calcaneal artery to norepinephrine, but the phen- 
ylephrine. response was not studied.” In the perfused 
hind limb of the rabbit, there is a greater increase in 
hind limb vascular resistance in response to low-fre- 
quency sympathetic stimulation in the pregnant than 
in the nonpregnant animals when studied under con- 
ditions of constant pressure. This difference was lost 
when the hind limb was restimulated under conditions 
of constant flow. This discrepancy may be attributable 
to different pressure-flow curves in the two groups of 
animals.” The sheep hind limb in the study reported 
here was examined by means of a constant-flow con- 
dition. ` . 

The data from previous work that dealt with the 
effects of progestational hormones upon the vascular 


‘reactivity to catecholamines are unclear. Some studies 


show an enhanced response to certain amines, whereas 
other studies show no change.’ These observed differ- 
ences do not appear to be species related-and do not 
allow for any definitive conclusions. As indicated above, 
the effects of progesterone upon the adrenergic sen- 
sitivity to phenylephrine could be through direct or 
indirect effects upon the vascular smooth muscle. Pro- 
gesterone receptors have been identified in the aortic 
smooth muscle of the baboon subjected to ovariectomy, 
although their numbers were thought to be lower than 
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what would be present in an estrogenic state." Itis not 
known what the progesterone-mediated receptor re- 
sponse might be in vascular smooth muscle. Indirectly, 
both the pregnant and progesterone-treated animals 


may have had elevated levels of deoxycorticosterone. : 


Although deoxycorticosterone of itself is not hyperten- 
sinogenic in the sheep, it could potentially influence 
adrenergic sensitivity.'* '® et? 

The concept of vascular reactivity as used in this 
study includes both the sensitivity and the contractility 
of the vasculature. An increase in sensitivity to agonist 
stimulation is demonstrated by a left-hand shift of the 


dose-response curve, whereas changes in contractility 


are represented by alterations in the slope of the line. 
At the range of pressure responses which were ex- 
amined in the phenylephrine study, the increase in vas- 
cular sensitivity during pregnancy was accompanied by 


a decrease in contractility. A more definitive in vitro — 


study of vessel mechanics will be required before a con- 
clusive statement can be made that vessel contractility 
is reduced during pregnancy. Collagen and elastin, con- 
tent has been shown to be altered in larger arteries by 
pregnancy,' which is probably of sufficient magnitude 
to alter the stress-strain characteristics of the vessels.'” 
The short-term progesterone treatment duplicated the 
adrenergic sensitivity changes associated with preg- 


nancy, but actually increased contractility, perhaps be- 


cause of shifts in fluid within the vessel wall.' This in- 
dicates that the chronic effects that pregnancy has upon 
the vasculature is a complex interplay of direct steroidal 
effects and multiple other factors (i.e., increased vol- 
ume load, change in blood pressure, etc.) which cannot 
be duplicated by short-term administration of steroids. 

In summary, these data are consistent with the fact 
that pregnancy and progesterone treatment are asso- 
ciated with an increase in vascular reactivity to phenyl- 
ephrine and a decrease in reactivity to angiotensin II 
in the circulation to the hind limb of the ewe. This 
shows that the way in which vascular reactivity changes 
during pregnancy is dependent upon both the circu- 
lation and the vasoconstrictor being examined. It sug- 
gests that sensitivity and contractility could change in 
opposite directions in this circulation during preg- 


nancy. This will require additional verification, as to. 


both its existence and whether or not this is an im- 
portant normal cardiovascular adaptation to preg- 
nancy. 
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CURRENT INVESTIGATION 


°H-dopamine clearance from the intravascular compartment of 
the maternal and fetal rhesus monkey 


Mark Phillippe, M.D., Michael Ross, M.D., Michael Greene, M.D., Peter Heyl, M.D., and 


Prabhat Sehgal, A.M. 
Boston, Massachusetts 


The clearance of epinephrine and norepinephrine from the intravascular compartment has previously been 
demonstrated in both pregnant and nonpregnant models. With the use of the pregnant rhesus monkey, 
this study describes the clearance of dopamine from the fetal and maternal intravascular compartments. In 
both, the dopamine clearance was biphasic with an initial half-life of 1.5 minutes in fetal blood and 1.0 
minute in maternal blood. These studies also confirmed that dopamine does not significantly cross the 
placenta in an intact form. These observations are consistent with those made for the other two major 


catecholamines. (AM J OssteT GYNECOL 1985;152:599-601.) 


Key words: Dopamine, intravascular compartment, pregnancy, half-life, rhesus monkey 


_ Previous published reports’ *? have described the 
clearance of catecholamines, specifically norepineph- 
rine and epinephrine, from the intravascular com- 
partment in both pregnant and nonpregnant mam- 
mals, including the human. Such studies have described 
a biphasic clearance pattern with an initial catechol- 
amine half-life of I to 4 minutes. Recent studies have 
confirmed the significance of dopamine as one of the 
major catecholamines, with significant concentrations 
in both maternal and fetal plasma. The in vivo metab- 
olism of dopamine in a nonpregnant animal model has 
been described*; however, to date no clearance studies 
of dopamine during pregnancy have been reported. 
This study was undertaken to describe the pattern of 
radiolabeled dopamine clearance from the intravas- 
cular compartment in the maternal and fetal rhesus 
monkey near term. 


Material and methods 


Radiolabeled dopamine injection studies were per- 
formed in five pregnant rhesus monkeys.and their fe- 
tusus at 118, 141, 152, 155, and 157 days of gestation. 
In order to provide access to the intravascular com- 
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partment, maternal femoral artery and fetal neck ves- 
sels (jugular vein in four and carotid artery in one) were 
catheterized with silicone rubber catheters by sterile 
surgical technique under ketamine anesthesia (10 mg/ 
kg intramuscularly).* At the completion of the fetal 
vessel catheterization, the catheters were exteriorized, 
the hysterotomy incision closed, and the animal given 
a 20- to 30-minute recovery period on its side. At time 
zero an average 5.2 wCi of *H-dopamine was injected 
into the fetal circulation; then 1 ml of samples were 
withdrawn at 1, 2, 5, 10, and 30 minutes along with 
sampling of maternal blood at 5, 10, and 30 minutes 
after fetal injection. In order to prevent fetal hypo- 
volemia during these studies, fetal blood was replaced 
by an equal volume of unlabeled maternal blood after 
each sampling. 

After the completion of the fetal studies, an average 
7.0 pCi of “C-dopamine was injected into the maternal 
circulation; then 1 ml of maternal blood samples were 
obtained at 1, 2, 5, 10, and 30 minutes after maternal 
injection. At the completion of these experiments the 
animals were delivered by repeat hysterotomy; fetal 
well-being was confirmed by delivery of live-born rhe- 
sus infants (all of whom survived, except the markedly 
immature one at 118 days of gestation). 

All of the blood samples were placed in iced tubes 
containing 1.2 mg reduced glutathione and 1.8 mg of 
ethyleneglycol-bis (B-aminoethyl ether} N, N'-tetra- 
acetic acid (EGTA); the plasma was subsequently iso- 
lated and stored at — 20° C until assayed. Free radio- 
labeled dopamine was determined by alumina extrac- 
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Fig. 1. Mean values reported as disintegrations per m nute 
per milliliter for radiolabeled dopamine after fetal anc ma- 
ternal intravascular injections. *H-dopamine was used for fetal 
injection studies, and ‘C-dopamine was used for maternal 
injection studies. 


tion techniques performed in duplicate on 50 pl of 
plasma samples.’ Specifically, the pH of the plasma am- 
ples was increased to 9.0 with 1 ml of tromethamine 
(Tris) buffer, 40 mg of alumina was added, and it was 
agitated by Vortex mixer over 10 minutes. After the 
alumina settled, the supernatant was removed. The alu- 
mina was washed with 3 ml of distilled water mree 
times; then the dopamine was eluted with 1 ml of 4.2N 
hydrochloric acid. The supernatant was collected. and 
counted in 9 ml of Aquasol (New England Nuclear, 
Boston). The counts were corrected for recovery, 
quenching, and counter efficiency and then repcrted 
as disintegrations per minute per milliliter. Analysis of 
semilogarithmic plots with linear estimates of the cear- 
ance slope was used to estimate the intravascular aalf- 
life. 


Results 


As noted in Table I and Fig. 1, rapid clearane of 
*H-dopamine occurred from the intravascular coom- 
partment of all five of the fetal monkeys. The estimated 
initial phase half-life was 1.5 minutes, and the second 
phase was 17.5 minutes. Maternal samples drawn at 5, 
10, and 30 minutes after fetal injection confirmed that 
no significant amount of free dopamine crossed. the 
placenta in these experiments, as noted in Table I. Fig. 
l and Table II demonstrate a very similar pattern of 
“C-dopamine clearance after maternal intravascular in- 
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Table I. Clearance of *H-dopamine from fetal 
and maternal blood after fetal intravascular 
injection 


Time Fetal blood Maternal blood 
(min) (dpm/ml) (dpmiml) No. 
1 29,200 + 16,024 ~~ 2 
2 5,533 + 726 ~~ 5 
5 2,743 + 786 52 + 29% 5 
10 1,515 + 415 23 + 10* 5 
30 . 910 + 168 24 + 16* 5 
Values + SEM. 


*p < 0.05 by paired / test analysis compared to fetal values. 


Table II. Clearance of “C-dopamine from 
maternal blood after maternal intravascular 
injection (n = 5) . 





Maternal blood 
Time (min) (dpm/ml) 
1 10,472 + 3183 
2 2,293 + 888 
5 807 + 106 
10 547 + 70 
30 227 + 68 


Values + SEM. 


jection. The estimated initial phase half-life of dopa- 
mine in maternal blood was 1.0 minutes, and the second 
phase was 14 minutes. 


. Comment 


Saarikoski’ and Jones and Robinson’ have previously 
demonstrated rapid clearance of epinephrine and nor- 
epinephrine from the maternal and fetal circulation. 
These investigators have likewise demonstrated mini- 
mal transplacental passage of these two hormones in- 
tact. The present study has now confirmed that do- 
pamine is also rapidly cleared from the maternal and 
fetal circulation and that no significant placental trans- 
fer of this hormone occurs. Norepinephrine studies? 
have demonstrated that the inhibition of placental 
transport occurs due to rapid metabolism by placental 
monoamine oxidase and catechol-0-methyl-transferase. 
Williams et al.” have demonstrated that these same en- 
zymes are responsible for the in vivo metabolism of 
dopamine in the nonpregnant rat; Phillippe and Niloff 
have similarly observed that dopamine is metabolized 
in vitro by these enzymes in chorioamnion tissue. Fu- 
ture studies during pregnancy will be needed to con- 
firm that the intravascular clearance and inhibition of 
placental transfer of dopamine likewise occur because 
of the activity of these enzymes. 
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Clearance of *H-dopamine from the amniotic fluid in the 


rhesus monkey 


Mark Phillippe, M.D., Susan Haas, M.D., Stephen Evans, M.D., and Prabhat Sehgal, A.M. 


Boston, Massachusetts 


Previous studies have suggested that dopamine is the major catecholamine in the amniotic fluid; however, 

there are few data available concerning the metabolism of this hormone in the amniotic fluid compartment. 

With the use of acute °H-dopamine injection studies into tha amniotic sac of pregnant rhesus monkeys, the 

doparnine half-life was observed to be 29 minutes, the amniotic fluid volume was 113 ml, the metabolic 

clearance rate was 164 mi/hr, and the calculated producticn rate was 436 ng/hr. The biphasic pattern of 

dopamine clearancs from this compartment suggests that it is cleared from the amniotic sac by ` 
mechanisms simila to those used in the intravascular compartment. (AM J OBSTET GYNECOL 


1985;152:601-2.) 


Key words: Dopamine, amniotic fluid, pregnancy, metabolic clearance rate, half-life, rhesus 


monkey 


A previous study’ demonstrated that dopamine is the 
predominant catecholamine in the amniotic fluid cam- 


partment. Measurements of amniotic fluid dopam:ne | 


suggest that the concentration of this hormone peaks 
during the antepartum period. Another report’ also 
demonstrated the presence of dopamine metabolites in 
the amniotic fluid; however, these were static measure- 
ments with no indication of their origin or turnover. 
The metabolic clearance, metabolic fate, and half-ife 
of dopamine in the amniotic compartment have yet to 
be established. This study was undertaken to evaluate 
these parameters in the primate pregnancy. 


Material and methods 


Under ketamine sedation (10 mg/kg intramuscu- 
larly), nine studies were performed on five pregnant 
rhesus monkeys between 100 to 148 days of gestation. 
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With utilization of ultrasound guidance [ADR model 
2130 with 3.5 MHz linear-array transducer) the am- 
niotic sac was percutaneously catheterized under sterile 
conditions to allow free access to the amniotic fluid. At 
the completion of the studies, the catheters were re- 
moved and the pregnancies were allowed to continue. 
An initial 1 ml aliquot of fluid was removed for cate- 
cholamine determinations; then 4 pCi of °H-dopamine 
was injected into the amniotic fluid at time zero. Over 
the next 50 seconds the amniotic contents were vig- 
orously shaken to allow complete diffusion of the do- 
pamine. Ac 1, 5, 10, 30, and 60 minutes after dopamine 
injection, 1 ml aliquots of amniotic fluid were collected 
for labeled-hormone determinations. Amniotic fluid 
was replaced by an equal volume of normal saline so- 
lution, and the uterine contents were shaken after each 
sampling. In four of these experiments the volume of 
amniotic fluid was estimated by dye dilution techniques 
with use of p-aminohippurate sodium. Endogenous cat- 
echolamines were determined by radioenzyme assay 
techniques (Cat-a-kit, Upjohn Diagnostic).' Tritium-la- 
beled dopamine was determined by alumina extraction 
techniques with subtraction of counts due to dihydroxy- 
phenylethanol and dihydroxyphenylacetic acid metab- 
olites (these metabolite counts were determined by 
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Fig. 1 Mean + SEM values for total tritium and *H-dopamine 
in amniotic fluid at timed intervals after intraamniotc injec- 
tion of labeled dopamine. Values corrected for recovery, 
quenching, and counter efficiency are reported as dismtegra- 
tions per minute per milliliter (dpm/mi). 


ethyl acetate extraction techniques).** Volume of dis- 


tribution, metabolic clearance rate, and amniotic fluid ` 


dopamine half-life were calculated by curve peel tech- 
niques applied to the mean dopamine disappearance 
curve.? 


Results 


As noted in Fig. 1, the disappearance curve of *H- 
dopamine demonstrated a biphasic clearance pattern 
with an initial phase estimated at 11.7 minutes and sec- 
ond phase at 56.6 minutes. The amniotic fluid volume 
measured by the p-aminohippurate sodium dilu- 
tion technique in four experiments was 104 + 14 ml 
(+SEM); another estimate of amniotic fluid volume 
based on the dilution of the °"H-dopamine at 1 minute 
in the nine experiments gave a value of 122.5 + 23.9 
ml. Utilizing the curve peel technique the volume was 
calculated to be 113 ml, the metabolic clearance rate 
was 164 ml/hr, and the overall half-life of dopamine 
in the amniotic compartment was 29 minutes. The 
endogenous catecholamine concentrations in these 
experiments were dopamine = 2660 + 389 pg/ml 
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(+£EM, n = 7), norepinephrine = 605 + 177 pg/ml 
(n = 8), and epinephrine = 159 + 33 pg/ml (n = 8). 
Utiazing the calculated metabolic clearance rate and 
the mean endogenous dopamine concentration, an es- 
timated production rate for dopamine in these exper- 
iments was 436 ng/hr. 


Comment 


These studies suggest that dopamine is cleared from 
the amniotic fluid compartment in a biphasic pattern 
simlar to the pattern described for the clearance of 
catecholamines from ‘the intravascular compartment.® 
In tie amniotic compartment, however, the clearance 
of Copamine is slower, that is, the initial phase half-life 
is more than two to three times the value described for 
the intravascular compartment. It has been suggested 
that the biphasic pattern of catecholamine clearance 
from the blood occurs because of an initial rapid cel- 
lular uptake of these hormones, followed by a slower 
clearance by hormone metabolism. The observation of 
increasing concentrations of dopamine metabolites in 
the amniotic fluid at 60 minutes (indicated by the dif- 
ference between °H-dopamine counts and total tritium 
counts on Fig. 1) and the biphasic clearance pattern 
imp-y the same mechanisms may be occurring. How- 
evez, further studies are necessary to evaluate the actual 
mechanisms responsible for dopamine clearance from 
the amniotic fluid compartment. 


REFERENCES 


1. Phillippe M, Ryan KJ. Catecholamines in human amniotic 
fluid. AM J OBSTET GYNECOL 1981;139:204. 

2. Cavers WA, Wilkes MM, Babaknia A, Yen SSC. An increase 

_ it catecholamines and metabolites in the amniotic fluid 
c»mpartment from middle to late gestation. AM J OBSTET 
GYNECOL 1981;139:483. 

3. Raum WJ, Swerdloff RS. A radioimmunoassay for epi- 
nzphrine and norepinephrine in tissue and plasma. Life 
S 1981;28:2819. 

4. Paillippe M, Niloff JM. Metabolism of °H-dopamine by 
haman chorioamnion in vitro. AM J OBSTET GYNEÇOL 
1 1282; 143:782. 

5. Longcope C, Williams KIH. The metabolism of estrogens 
ir normal women after pulse injections of “H-estradiol and 
*Ml-estrone. J Clin Endo Metab 1974;38:602. 

6. Jenes CT, Robinson RO. Plasma catecholamines in foetal 
and adult sheep. J Physiol 1975;248:15. 


“a 


CORRESPONDENCE 





Diabetes and spontaneous abortion 


To the Editors: 

The claim recently made in your pages (Miodovnik 
M, Lavin JP, Knowles HC, et al. AM J OBSTET GYNECOL 
1984; 150:372-376) that insulin-dependent diabetes was 
associated with a spontaneous abortion rate substan- 
tially higher than occurs in the general population may 
have been based on flawed procedures and analyses. 
Any one of the following biases and unacknowledged 
considerations could have created such an illusion. 

1. Since it was not explicitly stated that the 91 women 
forming the study group constituted all the women 
engaged in the “long-term study of juvenile diabetes” 
at the University of Cincinnati Medical Center who be- 
came pregnant during the period surveyed, it is pos- 
sible that the 91 women were a self-selected fraction of 
this whole number who volunteered for the study be- 
cause of a special situation, for example, as the authors 
reported, their previous excessive spontaneous abor- 
tion rate. 

2. In distinction to other studies of spontaneous 
abortion in diabetic pregnancy, in which rates foand 
were not significantly different from that in the general 
population (see Miodovnik et al., 1984, for references), 
the Miodovnik survey was prospective and begun early 
in pregnancy, 2 procedure that usually reveals a far 
larger spontaneous abortion rate than retrospective 
ones do.! 

3. The authors did not report the racial composition 
of their study group, but earlier it was noted? that over 
75% of the diabetic pregnancies in their center were 
black. This is relevant, since it has been found** that 
nonwhite women have an intrauterine death rate, zt all 
periods of gestation, over twice that of white women. 

A great many maternal attributes are known to be 
associated with spontaneous abortion.’ *® Although it 
may be difficult to obtain a control group comparable 
to the study population in all or most of these char- 
acteristics, an inquiry into this controversial subject will 
be unconvincing if it makes no attempt at all to do so. 

H. Kalter, Fh.D. 
Children’s Hospital Research Foundation 
Cincinnati, Ohio 45229 


REFERENCES 


1. Leridon H. Human fertility: the basic components. Chi- 
cago: University of Chicago, 1977:48. 

2, Neave C. Congenital malformations in offspring of dia- 
betics [Thesis]. Cambridge, Massachusetts: Harvard School 
of Public Health, 1967. 

3. Shapiro $, Bross D. Risk factors for fetal death in studies 
of vital statistics data: inference and limitations. In Forter 
IH, Hook EB, eds. Human embryonic and fetal death. New 
York: Academic Press, 1980:89. 

4. Hook EB, Porter IH. Terminological conventions, meth- 
odological considerations, temporal trends, specific genes, 
environmental hazards, and some other factors pertaining 
to embryonic and fetal death. In Porter IH, Hook ER, eds. 


Human embryonic and fetal death. New York: Academic 
Press, 1980:1. 

5. Porter IH, Hook EB, eds. Human embryonic and fetal 
death. New York: Academic Press, 1980., 


Reply 
To the Editors: 
We would like to thank Dr. Kalter for his interest in 


- our study and address each of his comments. 


1. As stated in the manuscript, all women in the long- 
term study were seen by Dr. Knowles at least twice 
yearly and, as part of long-term overall management, 
had been instructed to report immediately any men- 
strual aberration or possibility of pregnancy. Between 
June 1, 1978, and January 31, 1983, 91 of the 258 
women followed in the long-term study had clinically 
apparent pregnancies. The 91 women enrolled in the 
present study were followed by Dr. Knowles for an 
average of 6 years, ranging from 1 to 19 years. The 
patients were not “a self-selected fraction” of the 
women in the long-term study of juvenile diabetes as 
was suggested, Furthermore, other women referred for 
care of pregnancy and diabetes to Dr. Knowles were 
not included in the study. 

2. The present study revealed a higher spontaneous 
abortion rate than the rate reported in retrospective 
studies of insulin-dependent diabetic women. Although 
prospective study will reveal a higher rate of sponta- 
neous abortion, this type of study will more accurately 
reflect the true incidence of spontaneous abortion.' 
Comparison made in the manuscript to spontaneous 
abortion rates in the nondiabetic population referred 
only to clinically apparent spontaneous abortions in 
prospective studies.” 

3. The racial distribution of the patients in the pres- 
ent study is 70 (77%) white women and 21 (23%) non- 
white. 

We think that our manuscript provides valuable in- 
formation in regard to the incidence of spontane- 
ous abortion rate among insulin-dependent diabetic 
women. Furthermore, we feel that differences in results 
of this study and previously reported studies are not 
due to methodologic errors of this study. 

Menachem Miodovnik, M.D. 
Jane Holroyde, B.S. 
Stanley J. Siys, M.D. 
Department of Obstetrics and Gynecology 
University of Cincinnati Medical Center 
231 Bethesda Avenue, ML 526 
Cincinnati, Ohio 45267 
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Prenatal screening for hemoglobinopathies 


To the Editors: ‘ 

The recent article on screening for hemoglokinop- 

athies by Stein et al. (Am J OBSTET GYNECOL 1984; 
150:333) could be useful to those who wish to :et up 
similar screening programs. 
_ I would like to call to your attention the failcre of 
the protocol to adequately address the identification of 
individuals with sickle cell-thalassemia of the B~ vari- 
ety. On electrophoresis, these individuals will have both 
an S and an A band. Quantification will reveal that the 
percentage of hemoglobin S is well over 50%, wkereas 
that of hemoglobin A is below 50%. This is in contrast 
to the sickle cell trait. Although a presumptive diagnosis 
can be made on this basis, most laboratories usually 
look for an elevated hemoglobin A, level and a low 
mean corpuscular hemoglobin level as well. 


The importance of correctly identifying this variant - 


of sickle cell disease lies not just in the implicatioas for 
clinical care, but also because of the need to provide 
correct and appropriate genetic counseling. 

Jeanne A. Smith, M.D. 
Columbia University-Harlem Hospital 
Comprehensive Sickle Cell Center 
135th Street and Lenox Avenue 


Suite 6146 


New York, New York 10037 


Reply 
To the Editors: 
. We wish to thank Dr. Smith for her commenzs re- 


r garding ‘sickle cell—§-thalassemia. This disorder is 
~ about one third as common as sickle cell'anemia (homo- 
. -zygosity for Hb S) and produces significant morbidity 


ih some patients. Sickle cell—B*-thalassemia is easily rec- 


“ ognized by use of the laboratory data indicated Ey Dr. 


Smith. Sickle cell—B°-thalassemia is more difficult to 


identify because hemoglobin A is absent. It can becon- - 


fused with sickle cell anemia because the hemidg.obin 


electrophoresis for these two disorders is similar. Family - 


and/or hemoglobin biosynthetic studips may b2 re- 
quired for differentiation. 

Dr. Smith’s letter reminds us to emphasize th- im- 
portance of the level of expertise in the laborztory. 
Clinicians should communicate with their laboratories 


to ensure that less common patterns will be recognized 


and properly interpreted. 


Jere Stein, C R. N. i 


Jemes males, VLD. 
HMC Women’s Clinic 
325 Ninth Avenue os Í wei 
Seattle, Washington 98104 ne on 
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Article does not show harm from midforceps 


To the Editors: ; ; 
In the article “Long-term effects of labor and delivery 
on offspring: a matched-pair analysis” (AM J OBSTET 
GYNECOL 1984;150:941), Dr. Friedman and his asso- 
ciates seem to lose sight of what they have proved. In 
a carefully done analysis, they seem, at least to me, to 
have confirmed what everyone has known for years; 
i.e., it isa more hazardous situation for the fetus with 
more dire long-term ‘effects if the labor is abnormal 
than if it is normal. That is really all that the article 
shows. If Dr. Friedman (whom I have greatly admired 
in the past) feels he is demonstrating the hazards of 
midforceps deliveries, I fail to see how. I am not sure 
I can comprehend the type of study that would isolate 
the hazards of midforceps deliveries (as compared to 
what?). If the midforceps had not been used, would 
the patient have delivered “normally” as did the 


` matched pair? Would the patient have been delivered 


by cesarean section with its attendant risks to both the 
mother and the infant and in subsequent pregnancies? 
Would the infant have been damaged more if the labor 
had continued several hours more? 

I think the statisticians are trying to take over the 
world! We are so lost in complex statistical analyses 


© (which I certainly do not much understand) that we are 


leaving reason behind. How can one match for analysis 
of outcome a delivery requiring operative intervention 
with one that does not? Can we reasonably condemn 


_an emergency tool that has been used with relative 


safety for more than two generations on the basis ol 
this type of-study? - 
It reminds me a lot of computer analysis. The fact 


. that the computer can manipulate information does not 


make the information meaningful. Garbage in, garbage 
out. Does the fact that distinguished and learned men 


report the results make them any more meaningful? . 


Perhaps I misunderstand the information or am mis- 
interpreting it, but I fail. to see that Dr. Friedman in 
any way proves his point regarding the safety of mid- 
forceps deliveries. 

. ; Clark B. Smith, M.D. 
Hillsdale Medical Building Í 
170 $. Howell St. 

Hillsdale, Michigan 49242 


Reply 
To the Editors: 

It is nice to learn from Dr. Smith that we “have con- 
firmed what everyone has known for years” about the 
association between abnormal labor and bad long-term 
outcome, especially since the issue seems to continue 
unresolved in some .people’s minds, all current and 
prior objective evidence notwithstanding. But that is 
not the primary thrust of his letter. He questions how 


‘we purport to. have shown that midforceps procedures 


cause harm in our matched-pair analysis when we could 
not have known the impaci of not having undertaken 
the midforceps delivery. Dr. Smith properly rails 
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against an analysis comparing “the outcome of a deliv- 
ery requiring operative intervention with one which 
does not,” but we were careful to avoid that pitfall by 
our method of case selection. All patients included in 
the analysis were subjected to essentially elective mid- 
forceps delivery. Similarly to their matched counter- 
parts who delivered spontaneously, they were free of 
significant antepartum or intrapartum problems. Ex- 
cept for their abnormal labors, they should not have 
been expected to do badly. Moreover, the abnormal 
labor effect was taken into account by ensuring exact 
matching for the labor pattern (among a number of 
other factors) in the parallel matched control group. 
Therefore any adverse long-term effects on the sur- 
viving children had to be attributable to the midforceps 
rather than to the nonexistent indication for the mid- 
forceps. 

Another study from this institution’ clearly showed 
that the outcome is favorable for infants delivered 
atraumatically even after a very prolonged second 
stage. This verified that allowing labor to proceed into 
the second stage is quite acceptable, even if descent is 
occurring at an abnormally slow rate (provided appro- 
priate fetal monitoring is done and cephalopelvic dis- 
proportion has been ruled out). Thus a useful and ap- 
parently safe alternative to midforceps (often done 
heretofore for no better reason than that second-stage 
duration had exceeded 2 hours) is expectancy and care- 
ful surveillance. 

The argument then is not whether midforceps de- 
livery prevents damage that might occur from allowing 
the labor to continue, but whether it inflicts damage 
that would not have occurred had the patient been 
managed more expectantly. As to Dr. Smith’s question 
about condemning an “emergency tool,” we assiduously 
avoided the question of balance of risks because 


we recognized the great difficulty of simultaneously — 


weighing the risk of a condition (such as fetal distress) 
against the counterbalancing risk of a procedure (such 
as midforceps delivery) done to avoid the first risk. Our 
objective was to try to determine the magnitude of the 
risk of operative vaginal delivery when done in cases 
in which the risk of the indication for the procedure 
was not at issue, thereby averting its confounding ef- 
fects. The hazard has now been quantified; those who 
wish to invoke that risk by using the tool for an emer- 
gency are well advised to ensure (and document) that 
the risk of the emergency exceeds that of the procedure 
(or available alternatives). 

Emanuel A. Friedman, M.D. 
Department of Obstetrics and Gynecology 
Beth Israel Hospital 
Harvard Medical School 
Boston, Massachusetts 02215 
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In defense of midforceps 


To the Editors: 

As a full-time academic obstetrician for more than a 
generation, I take exception to the paper by Friedman 
et al. (Long-term effects of labor and delivery on off- 
spring: a matched-pair analysis. AM J OBSTET GYNECOL 
1984;150:941), particularly their discussion on the role 
of midforceps in modern-day obstetrics. I believe that 
we should continue to teach house staffs how to per- 
form midforceps delivery. I have reviewed two cases of 


malpractice suits for cerebral palsy in which, with the 
cervix fully dilated, for fetal distress the obstetrician 


chose to undertake a cesarean section rather than at- 
tempt an immediate midforceps delivery. In both cases 
their unsuccessful defense was that they had not been 
taught how to perform a midforceps delivery because 
it was no longer a modern obstetric technique. 

Like Richardson et al.,’ I have also been suspicious 
of the National Collaborative Perinatal Project’s forceps 
data. As a resident and faculty person in a university 
hospital chat-participated in this study, I recall that we 
rarely performed midforceps deliveries and when we 
did, it was under unfavorable conditions. Contrary to 
the Friedman study, Nilsen,? in a 1984 study of boys 
delivered by Kjelland forceps and examined at 18 years 
of age, found a significant elevated mean intelligence 
score in those delivered by forceps. 

One of the disadvantages of Dr. Friedman's emphasis 
on the harm of the midforceps delivery is its encour- 
agement of lack of objectivity. For instance, there are 
hospitals in Omaha where a high percentage of labor- 
ing women receive epidural anesthesia. Yet according 
to their labor room log book, the obstetricians manage 
to deliver their babies with only low forceps. In my 
experience, any service with a high percentage of use 
of effective epidural anesthesia, by the standard defi- 
nitions, must frequently use midforceps! I believe such 
midforceps operations are justifiable and should be ac- 
knowlecged. 

Robert C. Goodlin, M.D. :; 
Box B 198 
4200 E. 9th Avenue 
Denver, Colorado 80262 
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Reply 
To the Editors: 

There is an inherent fallacy in Dr. Goodlin’s logic. 
He is advocating continuing a practice for teaching pur- 
poses which he feels is useful because it can sometimes 
prevent harm and serve as a substitute for cesarean 
section. When the fetal risks are great and the need 
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urgent, some of the harm accruing from the proœdure 
could perhaps be justified, although even tha is ar- 
guable. The skill cannot be learned, however, v thout 
undertaking the procedure in cases in which it mzy not 


be so clearly indicated, if indicated at all. Can the harm 


to the fetus be justified by a counterbalancing s2nefit 
to the individual under such circumstances? early 
not. Our obstetric practices have to be governed ky what 


is best for the specific patient, weighing the ris= and - 


benefits for her and her fetus. In the overview ve can- 
not accept exposing many patients to a risk in orcer to 


teach a procedure that might (or might not) be=fit a ~ 


few. 
As to midforceps use for cases with epidural anes- 
- thesia, we have long recommended allowing sesond- 


stage labor to continue until atraumatic delivery -ould 


be effected; such patients need strong nursing support 
and encouragement for effective expulsive effor—. Al- 
ternatively the anesthesia could be permitted to =pate. 
The good results from such a policy have recentl: seen 
verified by a British study.' 

Emanuel A. Friedman. M.D. 
Department of Obstetrics and Gynecology 
Beth Israel Hospital 
Harvard Medical School 
Boston, Massachusetts 02215 
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The role of midforceps in current obstetric 

practice 
To the Editors: ; 

In the final paragraph of their recent article (Le ng- 
` term effects of labor and delivery on offsprirz: a 
matched-pair analysis. AM J OBSTET GYNECOL ££ 84; 
50:941), Dr. Friedman et al. indicate that they Lave 
given the final proof to their contention that mi-Eor- 
ceps procedures should no longer be done exce= in 
unusual circumstances. While most clinicians zave 
more or less agreed, we still need a clear demonstr=i0n 
that the alternative management produces bette~ re- 
sults. The alternative in most instances is, of comse, 
cesarean section and not spontaneous vaginal deli=2ry. 
In fact, the normal spontaneous vaginal delivery eut- 
come in his control group in the current paper sug =sts 
there still may be a significant undefined differ=ice 
between this group and those requiring operativ.> in- 
tervention. 

Do Dr. Friedman and his associates have any zata 


that address .this issue?’ Certainly a comparable >n-. 


trolled study proving a better intellectual long-term—e- 
sult in the child delivered by cesarean section ins--ad 


of midforceps delivery would seem to be the defin: ive 


answer to the question. 
The importance of this further study cannot be azr- 
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emphasized, since there are obvious medicolegal as well 
as clinical implications. 

Jack W. Pearson, M.D. 
Department of Obstetrics and Gynecology 
The University of Arizona Health Science Centers 
Tucson, Arizona 85724 


Reply 
To the Editors: 

Dr. Pearson has overstated our position, perhaps to 
provide a straw man to do battle with. We do not con- 
tend we have provided “the final proof.” Indeed we 
state in the introduction that there are insurmountable 
ethical barriers to obtaining such proof. It would nev- 
ertheless have been valuable to offer some additional 
confirmatory substantiation in the form of matched ce- 
sarean section cases. However, by confining ourselves 
in the current study to essentially uncomplicated cases 
(except for the labor disorder and delivery mode under 
study), we were left with insufficient numbers delivered 
by cesarean section to match. It is hoped that the more 
complex multivariate analyses now being applied to the 
large numbers of relevant labor-delivery variables will 
help clarify this issue. 

Emanuel A. Friedman, M.D. 
Department of Obstetrics and Gynecology 
Beth Israel Hospital 
Harvard Medical School 


Boston, Massachusetts 02115 


Idiopathic nonimmune hydrops: A common 

entity 
To the Editors: 

The article by Holzgreve W et til (Investigation of 
nonimmune hydrops fetalis. AM J OBSTET GYNECOL 
1984; 150:805-12) made some excellent points but also 
left.some impressions that I must take issue with. 

I do not think that their reported rate (84%) for 
successfully establishing a cause for nonimmune hy- 
drops fetalis is accurate. First, they excluded all cases 
in which the fetus was not alive when studied or in 
which complete follow-up was not available. They do 
not tell us what the number of excluded cases is. If this 
number were to be considered, it could significantly 
alter the rate for successful determination of the etiol- 
ogy of hydrops fetalis. Second, Holzgreve et al. have 
also not sufficiently proved a cause-and-effect relation- 
ship between what they have listed as an etiology in 
some cases and the occurrence of hydrops fetalis. Some 
of the cases that raise that question include Cases 4, 10, 
11, 27-32, and 49. 

In an excellent review Machin? summarized several 
moderate to large series of cases of hydrops fetalis. The 
investigation scheme laid out in that summary is very 
similar to the one presented by Holzgreve et al. yet the 
idiopathic rate is 50 of 117 cases, or 43%. There are 
other series that report idiopathic rates in the 40% to 
50% range, and I feel that this more accurately reflects 


Volume 152 
Number 5 


the difficulty in establishing a true etiology for ron- 
immune hydrops fetalis. 

Overall, this is an excellent article, which makes two 
important points: First, the suggestion, also made by 
others," that both the relative and absolute incidence 


of nonimmune hydrops is increasing. Second, the con- - 


clusion that a thorough investigation, as presented, is 
essential if an etiology for any case of hydrops fetalis 
is to be found. 

Nonimmune hydrops is an intriguing problem that 
practitioners will have to face with increasing fre- 
quency. Each case should be investigated for an etiology 
in an orderly, thorough fashion. At present, it is more 
realistic to expect to find an etiology in approximately 
50% to 60% of the cases and not 84% of cases as Holz- 
greve et al. suggest. 

Louis Buttino, Jr., M.D. 
Division of Maternal-Fetal Medicine 
Department of Obstetrics and Gynecology 
California College of Medicine 
University of California (Irvine) Medical Center 
101 City Drive South 
Orange, California $2668 
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Reply 
To the Editors: 

Dr. Buttino is concerned about the 84% rate of es- 
tablishing an etiology for nonimmune hydrops fetalis 
reported in our article. We agree that an absolute cause- 
and-effect relationship cannot be proved for many such 
cases but to assume no relationship is to require the 
fetus to have two rare findings, an unlikely situation. 
The cases of fetal death were excluded because we feel 
that the dying fetus may lose capillary integrity and 
become edematous as part of the death process. We 
have now extended our series to 103 cases of nonim- 


mune hydrops (soon to appear in Seminars in Perina-' 


tology), with a causal relationship suggested for 87 fe- 
tuses (84.5%). I would maintain that if the thorough 
investigation we and others have urged is carried out, 
it is then quite realistic to find a probable etiolcgy in 
80% of the cases of nonimmune hydrops. 

Mitchell $. Golbus, M.D. 
Departments of Obstetrics, Gynecology and 
Reproduction Ssiences and of Pediatrics 
University of California (San Francisco) 

Medicai Cenier, 1480-M 

San Francisco, California 94143 
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Proper documentation of hemoglobinopathies 


To the Editors: 

We will accept that the patient in this very important 
report (Pastorek JG, Seiler B. Maternal death associated 
with sickle cell trait. AM J OBSTET GyNECOL 1985; 
151:295-7) has hemoglobin AS (sickle cell trait) because 
the authors so state. 

Unfortunately, they do not detail how this diagnosis 
was made. Too often a simple positive sickle cell prep- 
aration is assumed to be hemoglobin AS. This implies 
that the pregnant patient is symptom-free at sea level 
and always has less than 50% hemoglobin S in eryth- 
rocytes, the remainder being hemoglobin A. Of more 
than 300 known abnormal hemoglobins, at least three 
(C, D, Ox) aggravate sickling and should be docu- 
mented in a case report. Hereditary persistence of he- 
moglobin F in a significant concentration protects 
against sickling and may produce a mild, if any, adverse 
clinical picture in certain populations. 

We assume that a hemoglobin electrophoresis was 


' performed. Ifso, percentages of hemoglobins A, S, and 


A; should be listed. If not, the diagnosis suffers from 
imprecise identification of the hemoglobinopathy. 

Clinical features of hemoglobin SA are usually worse 
than hemoglobin AS. Heterozygous §-thalassemia 
could have contributed to the course, although A, 
levels, mean corpuscular volume, and red cell distri- 
bution width are not reported. 

It is more logical to assume (as Pastorek and Seiler 
correctly relate) that this is a maternal death in a rather 
ill patient who incidentally has hemoglobin AS. With 
the exception of urinary tract infection, interaction of 
sickle trait and pregnancy is constantly benign.’ Again, 
this is another reason for full documentation of he- 
matologic status. 

It is interesting to note that Pastorek and Seiler do 
not describe sickling in the placenta. This is not a minor 
oversight of the paper. Details of hematologic findings 
should be documented. Further observation and in- 
vestigation of this critical topic should be conducted, as 
the authors correctly write. However, unfortunately 
this would be based on incomplete case reports such as 
the present one. 

Oscar D. Almeida, Jr., M.D. 
David Z. Kitay, M.D. 
Department of Obstetrics and Gynecology 
University of South Alabama 
College of Medicine 
2451 Fillingim Street 
Mobile, Alabama 36617 
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Reply 
To the Editors: 

We appreciate the comments by Almeida and Kitay 
regarding specific diagnosis of sickle trait in our patient. 
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It is certainly important to exclude other hematologic 
abnormalities in cases such as this, since the whole point 
of this presentation was to connect sickle trait itself with 
the complications described. Certainly, should tke pa- 
tient under discussion suffer any complicating condi- 
tions (hemoglobin C, hemoglobin O, persistence of he- 
moglobin F, etc.), the story would be quite confusing 
and no clear statement could be made regarding sickle 
. cell trait itself. 

To answer the question, the patient presented in this 
unfortunate case was determined to have sickle cell trait 
on the basis of a double electrophoresis: a cellulose 
acetate/alkaline buffer electrophoresis followed bv a ci- 
trate/acid buffer electrophoresis. Exact quantitation of 
percent of hemoglobin A, S, and A, was not rourinely 
done, since the patient was believed to have sickle cell 
trait. Red blood cell indices are available: mean cor- 
puscular volume, 93.6 p’; mean corpuscular hemo¢lo- 


bin concentration, 34.0%; mean corpuscular hemoglo- 


bin, 31.8 upg. 

Considering the above laboratory findings, we are 
confident that this patient did indeed have only sickle 
cell trait uncomplicated by thalassemia or less common 
hemoglobinopathies. However, Almeida and Xitay 
make an excellent point in that the diagnosis of sickle 
cell trait cannot be made on the basis of a positive “sickle 
cell preparation” alone but rests on hemoglobin elec- 
trophoretic patterns. 
Joseph G. Pastorek I, M.D. 
Section of Infectious Disease 
Department of Obstetrics and Gynecology 
Louisiana State University Medical School 
1542 Tulane Avenue 
New Orleans, Louisiana 70112 


Tocolysis of eclampsia-associated uterine 

hypertonus 
To the Editors: 

_ Barrett (Fetal resuscitation with terbutaline during 
eclampsia-induced uterine hypertonus. AM J OBSTET 
GYNECOL 1984;150:895) reported on the use of a B- 
mimetic in treating eclampsia-induced hypertonus with 
associated prolonged fetal bradycardia. Magnesium 
sulfate is accepted therapy for treating preeclampsia/ 
eclampsia. It has been shown to be an effective tocolytic 
` in response to uterine hypertonus.' 

In the case report there is no mention of the dosage 
or temporal relationship of magnesium sulfate admin- 
istration to the convulsion. Rather than the suggestion 
that diazepam and terbutaline be used in respons= to 
an eclamptic seizure, certainly an intravenous bolus of 
magnesium sulfate would be a better choice as a means 
of treating both the seizure and the associated uterine 
hypertonus. . 
David N. Kellis, M.D. 
Thomas-Davis Medical Center 
6301 S. McClintock Drive 
P.O. Box 23839 
Tempe, Arizona 85282 


July 1, 1985 
Am J Obstet Gynecol 


` REFERENCE 


1. Reece E, Chervinak F, Romero R,, et al. Magnesium sulfate 
in th2 management of acute intrapartum fetal distress. AM 
J OB5TET GYNECOL 1984;148:104. 


Reply 
To the Editors: : 

Dr. Eells’ interest in the case report on fetal resus- 
citation with terbutaline during eclampsia-induced 
uterine hypertonus is very much appreciated. In re- 
sponse to his questions, the patient had been on mag- 
nesium sulfate for 6 hours prior to the eclamptic sei- 
zure. The magnesium sulfate had been given with an 
initial dose of 4 gm administered intravenously over 15 
minutes followed by a continuous intravenous infusion 
of 1 gm of magnesium sulfate per hour. At the time 
this patient had the eclamptic seizure a serum mag- 
nesium level was pending. 

The reason for not giving 2 to 4 gm of magnesium 
sulfate :ntravenously was twofold. First, there was the 
concern that should the patient’s magnesium level al- 
ready b2 elevated, respiratory depression might occur 
from giving more magnesium sulfate rapidly. The sec- 
ond is trat it is my opinion that the use of magnesium 
sulfate as a tocolytic agent has yet to be adequately 
proved whereas the use of B-mimetic agents has been 
well documented. 

. Jeffrey M. Barrett, M.D. 
Department of Obstetrics and Gynecology 
Wishard Memorial Hospital 
1001 West Tenth Street 
Indianapolis, Indiana 46202 


More on malignant hyperthermia during delivery 


To the Editors: 

The r2port of a case of malignant hyperthermia in 
pregnancy by Cupryn et al. (Cupryn JP, Kennedy A, 
Byrick RJ. Malignant hyperthermia in pregnancy. AM 
J OBSTET GYNECOL 1984;150:327) raises several ques- 
tions. The first pertains to the incidence and severity 
of malignant hyperthermia during delivery. The issue 
of malignant hyperthermia reactions during pregnancy 
was raised in the British literature in 1972.1 We have 
estimated conservatively that between 1972 and 1982 
the number of deliveries with general anesthesia in the 
United States, Canada, and Great Britain (three coun- 
tries actively studying malignant hyperthermia) was 
2,931,309. (Our estimate is based on census data of 
births, published rates of cesarean section, and an es- 
timated 50% rate of general anesthesia for cesarean 
section.) Agents that trigger malignant hyperthermia 
(succinylcholine and potent inhalational agents) are 
used frequently. If the incidence of malignant hyper- 
thermia among adults is 1:52,000 administrations of 
anesthesia as Cupryn et al. state, then there should have 
been 56 reactions associated with delivery during this 
period. Since 20%? to 50% (Cupryn et al.) of malignant 
hyperthermia reactions are fatal, 11 to 28 pregnant 
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patients should have died of malignant hyperthermia. 
If the stress of labor in unanesthetized patients and the 
use of local amide anesthetics also can trigger malignant 
hyperthermia, then the incidence of malignant hyper- 
thermia reactions and mortality should be several times 
higher than the number calculated above. We find it 
curious then that only four cases of malignant hyper- 
thermia (Cupryn et al.) and no fatalities’ during deliv- 
ery have been reported. In 1972 Crawford! noted that 
pregnancy may have a protective effect against malig- 
nant hyperthermia. The above statistics support that 
possibility. 

The second question involves the prophylactic use of 
dantrolene in malignant hyperthermia—susceptible pa- 
tients at the time of delivery. Dantrolene crosses the 
placenta with unknown fetal and neonatal effects.* Im- 
maturity of the reonatal neuromuscular system may 
increase the sensitivity to the muscle relaxant effects of 
dantrolene and thus may be deleterious. We therefore 
question the safety and necessity of empiric dantrolene 
prophylaxis. 

We have also cared for malignant hyperthermia—sus- 
ceptible patients during delivery. We use agents not 
associated with malignant hyperthermia for general or 
regional anesthesia. Dantrolene is not given prophy- 
lactically, but the patient is carefully monitored and 
preparation made to administer dantrolene at the first 
sign of malignant hyperthermia. Also, we determine 
umbilical artery, umbilical venous, and maternal arte- 
rial blood gases and creatine phosphokinase levels at 
the time of delivery to help diagnose a malignant hy- 
perthermia reaction in either the mother or the new- 
born. With this protocol no reactions have occurred 
during three deliveries with two malignant hyperther- 
mia—susceptible patients. 

Richard F. Kaplan, M.D. 

Department of Anesthesiology 
University of Florida College of Medicine 
Gainesville, Florida 32610-0254 

Kenneth R. Kellner, M.D., Ph.D. 
Department of Obstetrics and Gynecology 
University of Florida College of Medicine 
Gainesville, Florida 32610-0294 
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Reply 
To the Editors: 

We agree with Kaplan and Kellner that the rarity 
of a malignant hyperthermia reaction in parturient 
women may suggest a protective gestational effect. 
However, the potential severity of such a reaction has 
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been reported in a relative of Wadhwa’s patient; in this 
case both mother and fetus died.’ 

The preoperative use of dantrolene is controversial, 
and as we stated, “safety to the fetus has not been es- 
tablished.” The clinician weighs the potential advan- 
tages’ against potential deleterious effects of the drug. 
Further research will clarify this risk-benefit decision 
and the optimal protocol to be used. 

Meanwhile, we appreciate and value the experience 
of Kaplan and Kellner and stress that malignant hy- 
perthermia—susceptible patients should not be advised 
to avoid pregnancy. 

J. P. Cupryn, M.D. 
A. Kennedy, M.D. 
R. J. Byrick, M.D. 
Department of Obstetrics and Gynecology 
55 Queen Street East, Suite 502 
Toronto, Ontario, Canada M5C 1R6 


REFERENCES 


l. Wadhwa RK. Obstetric anesthesia for a patient with ma- 
lignant hyperthermia susceptibility. Anesthesiology 1977; 
46:63. 


2. Gronert GA. Malignant hyperthermia. Anesthesiology 
1980;53:395. 


Premature rupture of membranes at term 


To the Editors: 

In their recent article, “Management of spontanecus 
rupture of the membranes in the absence of labor in 
primigravid women at term”. (AM J OBSTET GYNECOL 
1984;150:947-51) Conway et al. compared sponta- 
neously occuring labor to induced and augmented la- 
bor and demonstrated an increased rate of abdominal 
delivery in the group receiving oxytocin. Based on their 
results, they advocate awaiting spontaneous labor for 
24 hours prior to considering induction of labor in 
these patients. 

There are several problems with this study and its 
conclusions. The initial allocation of patients to groups 
was similar to Kappy et al.’ and Duff et al? in that 
patients with induced labors were compared to spen- 
taneously laboring patients. This allocation of patients 
is improper to test their hypothesis. It is quite possible 


‘(if not probable) that the patients who promptly com- 


mence labor following rupture of membranes are from 
a population very different from the population that 
does not labor. The proper selection of patients for 
testing of whether early induction of labor increases 
the risk of abdominal delivery is one that randomizes 
into two groups only those patients who fail to com- 
mence labor by a specified interval (such as 6 hours). 
By necessity this would reduce the number of patients 
who would qualify for the study but would strengthen 
the logic and conclusions of the trial. 

Once Conway et al. assigned the patients to sponta- 
neously laboring and nonlaboring groups, they altered 
their results (and therefore their conclusions) by an 
analytic maneuver that seems questionable. From the 
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spontaneously laboring group they extracted those that 
required augmentation of labor and analyzed them 
with the induced group. They effectively extracted 
most of their likely dystocia patients (laboring Datients 
requiring augmentation) from their control group be- 
fore making the comparison to patients with mduced 
labor. This regrouping of patients departs from their 
design to compare spontaneous to induced lator. 
Conway et al. conclude by recommending a 24-hour 
delay before considering induction of labor m these 
patients. This conclusion is not investigated by their 
study design nor is it directed from their results. 
l Joseph A. Spinna‘o, M.D. 
Department of Obstetrics and Gynecology 
University. of South Alabama 
College of Medicine 
2451 Fillingim Street 
Mobile, Alabama 36617 
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Reply 
To the Editors: 

Thank you for the opportunity to reply to Er. Spin- 
nato’s letter concerning our spontaneous rupture of 
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membranes trial (AM J OBSTET GYNECOL 1984;150: 
947-51). It is true that our allocation method was not 
random and also that to do so would dramatically re- 
duce the number of patients we were able to study. We 
agree that it is not possible to say that the risk of op- 
erative delivery is truly decreased in patients who are 
not electively induced. However, although the design 
of our study was not random, it was a nonselective 
method (unless a circadian rhythm operates). The sub- 
sequent division of noninduced patients into those aug- 
mented and those not augmented does not detract from 
the fact that 94% of those who went into spontaneous 
labour were delivered vaginally compared to 73% of 
the induced group (p = <0.01). ; 
More importantly our study did show that the risk 
of infection in our study group was low. Therefore the 
indication for intervention evaporates. Clinicians who 
advocate intervention should now demonstrate the ad- 
vantages of intervention (perhaps by a randomized 
trial). 
Walter J. Prendiville 
David I, Conway 
Department of Obstetrics and Gynaecology 
University of Bristol 
Bristol Maternity Hospital 
Southwell Street 
Bristol, England BS2 8EG 
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Announcements of major meetings and other significant activities must be 
received at least 8 weeks kefore the desired month of publication. All an- 
nouncements carry a charge of $45.00 U.S. and the fee must accompany the 
request to publish. Information will be limited to title of meeting, date, place, 
and an address to obtain further information. Send announcements and 
payment, payable to this JOURNAL, to The C. V. Mosby Company, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146. 


Intensive Board Review Course in Reproductive En- 


docrinology, September 13-16, 1985, Massa- 
chusetts General Hospital, Boston, Massachu- 
setts. Contact: Dr. William F. Crowley, Jr., 
Vincent Research Laboratories, Massachusetts 
General Hospital, Boston, MA 02114. 


Three Postgraduate Gynecology Courses: Advanced 


London 


‘Gynecologic Oncology, September 7-9, 1985; 


Advances in Gynecology, September 10-12, 
1985; Reproductive Endocrinology, Septem- 
ber 13-16, 1985; Massachusetts Genera. Hos- 
pital, Boston, Massachusetts. Contact: Har- 
vard Medical School, Department of Contin- 
uing Education, 25 Shattuck St., Boston, MA 
02115. 


and Paris Fall Ultrasound—Obstetrics and 


- Gynecology, London, England, September 


20-25, 1985; Paris, France, September 25-29, 
1985, For further information contact: Sec- 
retary, Fall Ultrasound Symposia, Medical 
Seminars International, West Park Medical 
Office Building, 22135 Roscoe Blvd., #104, 


- Canoga Park, CA 91304, Tel.: (818) 340-0580, 


ext. 280, 


A Clinical and Histopathologic Overview of Obstet- 


rics and Gynecology, September 24-28 1985, 


Bound volumes available to subscribers 


New York Hilton, New York, New York. For 
further information contact: Department of 
Obstetrics and Gynecology, Saint Barnabas 
Medical Center, Livingston, NJ 07039. 


Specialty Review in Obstetrics and Gynecology, Oc- 


tober 28—November 2, 1985, Chicago, Illinois. 
For further information contact: Dick Nelson, 
Course Manager, The Cook County Graduate 
School of Medicine, 707 South Wood St., Chi- 
cago, IL 60612, Tel.: (312) 633-2600. 


Perinatal Malpractice, September 12-13, 1985, North- 


western University Medical School Alumni 
Center for Continuing Education, 301 E. Chi- 
cago Ave., Chicago, IL 60611. For further in- 
formation contact: Paula Puntenny, Director, 
Alumni Center for Continuing Education, 
Northwestern University Medical School, 301 
E. Chicago Ave., Chicago, IL 60611. Tel.: 
(312) 908-8533. 


Laser Update—Gynecology, Plastic Surgery, Derma- 


tology, September 12-13, 1985. University of 
California, Irvine. For further information 
contact: Ann Siemans, 391 Steinhaus Hall, 
University of California, Irvine, CA 92717. 
Tel.: (714) 856-7033; 856-6291. 
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international) for Vol. 151 (January-April), Vol. 152 (May-August), and Vol. 153 (Septem- 
ber-December). Shipping charges ave included. Each bound volume contains a subject and 
author index and all advertising & removed. Copies are shipped within 30 days after 


publication of the last issue in the volume. The binding is durable buckram with the 
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ORTHO-NOVUM™ 7/7/7 Tablets (norethindrone/ethiny! estradiol) 

Each'white tablet contains 0.5 mg norethindrone and 0.035 mg ethinyl estradiol Each light peach tablet contains 
0.75 mg norethindrone and 0.035 mg ethinyl estradiol. Each peach tablet contains 1 mg norethindrone and 
0.035 mgethiny! estradiol Each green tablet in 28-day regimen contains inert ingredients 


IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complete prescribing information provided with 
the product and therefore should not be used as the basis for prescribing the product. This summary was prepared 
by deleting from the complete prescribing information certain text, tables, and references. The physician should 
be thoroughly familiar with the complete prescribing information before prescribing the product. 


INDICATIONS AND USAGE: PREVENTION OF PREGNANCY. 

DOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL CONTRACEPTIVES: Two studies have shown a 
Positive association between the dose of estrogens in oral contraceptives and the risk of thromboembolism For 
this reason, it is prudent and in keeping with good principles of therapeutics to minimize exposure to estrogen The 
oral contraceptive product prescribed for any given patient should be that product which contains the least amount 
of estrogen that is compatible with an acceptable pregnancy rate and patient acceptance. It is recommendec that 
new acceptors of oral contraceptives be started on preparations containing 05 mg or less of estrogen 
CONTRAINDICATIONS: Oral contraceptives should not be used in women with any of the following conditions 1 
Thrombophlebitis or thromboembolic disorders. 2. A past history of deep vein thrombophlebitis or thromboembo- 
lic disorders. 3. Cerebral vascular or coronary artery disease 4 Known or suspected carcinoma of the breast 5 
Known or suspected estrogen-dependent neoplasia 6. Undiagnosed, abnormal genital bleeding 7 Oral contracep 
tive tablets may cause fetal harm when administered to a pregnant woman Oral contraceptive tablets are 
contraindicated in women who are pregnant If the patient becomes pregnant while taking this drug, the patient 
should be apprised of the potential hazard to the fetus (see WARNINGS. No. 5) 8 Benign or malignant liver tumor 
which developed during the use of oral contraceptives or other estrogen-containing products 


WARNINGS 


Cigarette smoking increases the risk of serious cardiovascular side effects from oral contraceptive use. 

This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in 

women over 35 years of age. Women who use oral contraceptives should be strongly advised not to smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions including 

thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. 

Prepara prescribing oral contraceptives should be familiar with the following information relating to 
ese risks. 


1. THROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS An increased risk of thromboembolic and 
thrombotic disease associatec with the use of oral contraceptives is well established. Four principal studies inGreat 
Britain and three in the United States have demonstrated an increased risk of fatal and nonfatal venous 
thromboembolism and stroke. both hemorrhagic and thrombotic These studies estimate that users of oral 
contraceptives are 4 to 11 times more likely than nonusers to develop these diseases without evident cause Overall 
excess Mortality due to pulmonary embolism or stroke is on the order of 1.0 to 3.5 deaths annually per 100,000 
users and increases with age CEREBROVASCULAR DISORDERS: In a collaborative American study of cerebrova 
scular disorders in women with and without predisposing causes, it was estimated that the risk of hemorrhagic 
stroke was 2.0 times greater in users than in nonusers and the risk of thrombotic stroke was 4.0 to 9 5 times greater 
inusers than in nonusers A prospective study conducted in Great Britain estimated that former users have ar sk for 
all Cerebrovascular disease 2 6 times greater than that of nonusers. This risk remained elevated for at least six years 
after last oral contraceptive use. A prospective study conducted in the United States found that past use af oral 
contraceptives was associated with increased risk of subarachnoid hemorrhage. the relative risk being 5.3. There 
was also some evidence from this study that the degree of risk may be related to duration of oral contraceptive use 
MYOCARDIAL INFARCTION: An increased risk of myocardial infarction associated with the use of oral contracep 
tives has been reported confirming a previously suspected association. These studies, conducted in the United 
Kingdom, found, as expected, that the greater the number of underlying risk factors for coronary artery disease 
(cigarette smoking, hypertension, hypercholesterolemia. obesity, diabetes, history of preeclamptic toxemia), the 
higher the risk of developing myocardial infarction, regardless of whether the patient was an oral contraceptive user 
or not. Oral contraceptives, however. were found to be a clear additional risk factor The annual excess case rate 
(increased risk) of myocardial infarction (fatal and nonfatal) in oral contraceptive users was estimated to 
approximately 7 cases per 100,000 women users in the 30-39 age group and 67 cases per 100,000 women users in 
the 40-44 age group. In terms of relative risk, it has been estimated that oral contraceptive users who donot smoke 
(smoking ıs considered a major predisposing condition to myocardial infarction) are about twice’as likely to Nave a 
fatal myocardial infarction as nonusers who do not smoke. Oral contraceptive users who are alsosmokers have 
about a 5-fold increased risk of fatal infarction compared to users who do not smoke, but about a 10- to 12-fald 
increased risk compared to nonusers who do not smoke. Furthermore, the amount of smoking is also an important 
factor In determining the importance of these relative risks, however. the baselinevrates for various age groups 
Must be given serious consideration. The importance of other predisposing conditions mentioned above in 
determining relative and absolute risks has not as yet been quantified; it ıs quite likely that the same synergistic 
Jests that some incre; 














have been reported in women using these products, and they should not be 
of excess risk. The risk of thromboembolic and thrombotic disorders. in both users and 
ni raceelines increases with age Oral contraceptives are, however, an independent risk factor 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES: A large prospective study 
š United Kingdom estimated the mortality rate per 100.000 women per year from diseases of the 
à lem for users and nonusers of oral contraceptives according to age, smoking habits, and duration of 
use. The overall excess death rate annually from circulatory diseases tor oral contraceptive users was estimated to 
be 20 per 100.000 (ages 15-34—5/100 oto ages 35-44—33/100.000: ages 45-49—140/100,000), the ris« being 
concentrated in older women. in those with a long duration of use. and in cigarette smokers. It was not possible 
however. to examine the interrelationships of age. smoking, and duration of use, nor to compare the effects of 
continuous versus intermittent use. Although the study showed a 10-fold increase in death due to circulatory 
diseases in users for five or more years all of these deaths occurred in women 35 or older Until larger numbers of 
women under 35 with continuous use for five or more years are available, it is not possible to assess the magnitude 
of the relative risk for this younger age group This study reports that the increased risk of circulatory disease 
Mortality may persist after the pill is discontinued. Another study published at the same time confirms a previously 
reported increase of mortality in pill users trom cardiovascular disease The study concluded that the mortality 
associated with all methods of birth contro! ıs low and below that associated with childbirth, with the exception of 
oral contraceptives in women over 40 who smoke. (The rates given for pill only/smokers for each age group are tor 
smokers as aclass.For heavy smokers [more than 15 cigarettes a day]. the rates given would be about double. for 
light” smokers [less than 15 cigarettes a day]. about 50 percent.) The mortality associated with oral contraceptive 
use in nonsmokers over 40 ıs higher than with any other method of contraception in that age group. The lowest 
Mortality ıs associated with the condom or diaphragm backed up by early abortion The risk of thromboembolic and 
thrombotic disease associated with oral contraceptives increases with age after approximately age 30 and. for 
myocardial infarction. is further increased by hypertension, hypercholesterolemia, obesity. diabetes. or history of 
preeciamptic toxemia and especially by cigarette smoking, The risk of myocardial infarction in oral contraceptive 
users 1s substantially increased in women age 40 and over, especially those with other risk factors. The physician 
and the patient should be alert to the earliest manifestations of thromboembolic and thrombotic disorders (e g 
thrombophlebitis, pulmonary embolism. cerebrovascular insufficiency. coronary occlusion, retinal thrombosis, 
and mesenteric thrombosis). Should any of these occur or be suspected, the drug should be discontinued 
immediately A four- to six-fold increased risk of postsurgery thromboembolic complications has been reported in 
oral contraceptive users If feasible. oral contraceptives should be discontinued at least four weeks before sur ery 
of a type associated with an increased risk of thromboembolism or prolonged immobilization 2 OCULAR LESIONS 
There have been reports of neuro-ocular lesions such as optic neuritis or retinal thrombosis associated with the use 
of oral contraceptives. Discontinue oral contraceptive medication if there is unexplained, sudden or gradua’. partial 
or complete loss of vision: onset of proptosis or diplopia. papilledema. or retinal vascular lesions and institute 
appropriate diagnostic and therapeutic measures. 3 CARCINOMA Long-term continuous administration of either 
natural or synthetic estrogen in certain animal species increases the frequency of carcinoma of the breast. cervix 
vagina, and liver Certain synthetic progestogens. none currently contained in oral contraceptives. have been noted 
to increase the incidence of mammary nodules, benign and malignant. in dogs. In humans, three case control 
Studies have reported an increased risk of endometrial carcinoma associated with the prolonged use ot exogenous 
estrogen in postmenopausal women. One publication reported on the first 21 cases submitted by physicians to a 
registry of cases of adenocarcinoma of the endometrium in women under 40 on oral contraceptives Of the cases 
found in women without predisposing risk factors for adenocarcinoma of the endometrium (e.g. irregular bleeding 
at the time oral contraceptives were first given, polycystic ovaries), nearly all occurred in women who had used a 
sequential oral contraceptive. These products are no longer marketed. No evidence has been reported suggesting 
an increased risk of endometrial cancer in users of conventional combination or progestogen- only oral contracep- 
tives. Several studies have found no increases in breast cancer in women taking oral contraceptives or estrogens 
One study. however, while also noting no overall increased risk of breast cancer in women treated with oral 
contraceptives, found an excess risk in the subgroups of oral contraceptive users with documented benign breast 
disease. A reduced occurrence of benign breast tumors in users of oral contraceptives has been well-documented 
In summary, there 1s at present no confirmed evidence from human studies of an increased risk of cancer associated 
with oral contraceptives Close clinical surveillance of all women taking oral contraceptives is, neve’ theless 
essential. In all cases of undiagnosec persistent or recurrent abnormal vaginal bleeding. appropriate diagnostic 
measures should be taken to rule out malignancy Women with a strong family history of breast cancer or who have 
breast nodules. fibrocystic disease or abnormal mammograms should be monitored with particular care if they 
elect to use oral contraceptives instead of other methods of contraception 4. HEPATIC TUMORS Benign hepatic 
adenomas have been found to be associated with the use of oral contraceptives. One study showed that oral 
contraceptive formulations with high hormonal potency were associated with a higher risk than lower potency 
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formulations and use of aral contraceptives with high hormonal potency and age over 30 years may further increase 
the woman s risk of hepatocellular adenoma Although benign. hepatic adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short-term as well as long-term users of oral 
contraceptives Two studies relate risk with duration of use of the contraceptive. the risk being much greater after 
four or more years of oral contraceptive use. While hepatic adenoma is a rare lesion, it should be considered in 
women presenting abdominal pain and tenderness. abdominal mass or shock A few cases of hepatocellular 
carcinoma Nave been reported in women taking oral contraceptives The relationship of these drugs to this type of 
malignancy is not known at this time 5 USE IN OR IMMEDIATELY PRECEDING PREGNANCY. BIRTH DEFECTS IN 
OFFSPRING. AND MALIGNANCY IN FEMALE OFFSPRING The use of temale sex hormones —both estrogenic and 
progestational agents —during early pregnancy may seriously damage the offspring It has been shown that females 
exposec in utero to diethylstilbestrol, a nonsteroida! estrogen. have an increased risk of developing in later life a 
torm of vaginal or cervical cancer that is ordinarily extremely rare. This risk has been estimated to be on the order of 
1to41n 1000 exposures Although there is no evidence at the present time that oral contraceptives further enhance 
the risk of developing this type of malignancy, such patients should be monitored with particular care it they elect to 
use oral contraceptives instead of other methods of contraception Furthermore, ahigh percentage of such exposed 
women (from 30 to 90%) have been found to have epithelial changes of the vagina and cervix Although these 
changes are histologically benign. it ıs not known whether this condition is a precursor of vaginal malignancy. Male 
children so exposec may develop abnormalities of the urogenital tract Although similar data are not available with 
the use of other estrogens. ıt cannot be presumed that they would not induce similar changes An increased risk of 
congenital anomalies, including heart detects and limb detects. has been reported with the use of sex hormones. 
including oral contraceptives. in pregnancy One case control study has estimated a 4 7-fold increase in risk of 
limb-reduction defects in infants exposed in utero to sex hormones (oral contraceptives. hormonal withdrawal 
tests for pregnancy or attempted treatment for threatened abor tian). Some of these exposures were very short and 
involve only a few days of treatment The data suggest that the risk of limb-reduction defects in exposed fetuses 1s 
somewnat less than one in 1000 live births. In the past. female sex hormones have been used during pregnancy in 
an attempt to treat threatened or habitual abortion There 1s considerable evidence that estrogens are ine! fective tor 
these indications, and there is no evidence from well-controlled studies that progestogens are effective for these 
uses There is some evidence that tripioidy and possibly other types of polyploidy are increased among abortuses 
from women who become pregnant soon after ceasing oral contraceptives. Embryos with these anomali 
virtually always adort2d spontaneously Whether there is an overall increase in spontaneous. 
pregnancies conceived soon after stopping oral contraceptives is unknown Itis recommended that for, al 
who hes missed two consecutive periods. pregnancy should be ruled out before continuing the contracep! 
regimen If the patient has not adhered to the prescribed schedule. the possibility Of pregnancy should 
considered at the time of the first missed period (or after 45 days fromthe last stryal period if the 
progestogen: only oral contraceptives are used), and further use of oral contraceptives Should be withheld anti 
pregnancy has been ruled out. If pregnancy 1s confirmed, the patient should be apprised na potential risks ti 







fetus and the advisability of continuation of the pregnancy should be discussed in the lig these risks Itis 
recommended that women who discontinue oral contraceptives with the intent of bi ing pregnant use an 
alternate form'of contraception tor a period of time before attempting to conceive Many Clinicians recommend 
three months although no precise information is available on which to base this recommendation The administra 
tion of progestogen: only or progestogen -estrogen combinations to induce withdrawal bleeding should not be used 
as a test of pregnancy 6 GALLBLADDER DISE) Studies report an increased risk of surgically confirmed 
gallbladder disease in users of oral contraceptives andestrogens In Study. an increased risk appeared after two 
years of use and doubled aftertour or five year: Of use. In one of the other studies, an increased nsk was apparent 
between six and twelve months of use. 7 CARBOHY RATE AND LIPID METABOLIC EFFECTS A decrease in glucose 
tolerance has been observed in 2 significant percentage of patients on oral contraceptives For this reason 
prediabetic and diabetic patients should be carefully observed while receiving oral contraceptives An increase in 
triglycerides and total phospholipids has been observed in patients receiving oral contraceptives. The clinical 
significance of this finding remains to be defined 8 ELEVATED BLOOD PRESSURE An increase in blood pressure 
has been reported in patients receiving oral contraceptives In some women hypertension may occur within a tew 
months of beginning oral contraceptive use In the first year of use. the prevalence ot women with hypertension i$ 
low in users and may be no higher than that of a comparable group of nonusers The prevalence in users increases 
however. with longer exposure, and in the fifth year of use is two and a half to three times the reported prevalence in 
the first year Age is also strongly correlated with the development of hypertension in oral cortraceptive users 
Wornen who previously have nad hypertension during pregnancy may be more likely to develop elevation of blood 
Pressure when given oral contraceptives Hypertension that develops as a result of taking oral contraceptives 
usually returns to normal after discontinuing the drug 9 HEADACHE The onset or exacerbation of migraine or 
development of headache of a new pattern whichis recurrent. persistent. or severe. requires discontinuation of oral 
contraceptives and evaluation of the cause 10 BLEEDING IRREGULARITIES Breakthrough bleeding. spotting, and 
amenorrhea are frequent reasons for patients discontinuing ora! contraceptives. In breakthrough bleeding. as in all 
Cases of irregular bleeding from the vagina, nonfunctional causes should be borne in mind In undiagnosed 
persistent or recurrent abnormal bleeding from the vagina, adequate diagnostic measures are indicated to rule out 
pregnancy or malignancy. It pathology has been excluded, time or a change to another formulation may solve the 
problem Changing to an oral contraceptive with a higher estrogen content. while potentially useful in minimizing 
menstrual irregularity, should be done only if necessary since this may increase the risk of thromboembolic disease 
Women with a past history of aligomenorrhea or secondary amenorrhea or young women without regular cycles 
may have a tendency to remain anovulatory or to become amenorrheic after discontinuation of oral contraceptives 
Women with these preexisting problems should be advised of this possibihty and encouraged to use other 
contraceptive methocs. Postuse anovulation. possibly prolonged, may also occur in women without previous 
irreguarities. 11. ECTOPIC PREGNANCY Ectopic as well as intrauterine pregnancy may occur in contraceptive 
failures 12 BREAST FEEDING Oral contraceptives given in the postpartum period may interfere with lactation 
There may be a decrease in the quantity and quality of the breast milk Furthermore, a small fraction of the hormonal 
agents in oral contraceptives has been identified in the milk of mothers receiving these crugs The effects. if any, on 
the breast-fed child heve not been determined If feasible, the use of oral contraceptives should be deferred until the 
infant has been weaned. PRECAUTIONS: General: | A complete medical and family history stiould be taken prior to 
the initiation of oral contraceptives The pretreatment and periodic physical examinations should include special 
reference to blood pressure, breasts. abdomen and pelvic organs. including Papanicolaou smear and relevant 
laboratory tests. As a general rule. oral contraceptives should not be prescribed for longer than one year without 
another physical examination being performed 2 Under the influence of estrogen-progestogen preparations 
preexisting uterine lesomyomata may increase in size. 3 Patients with a history of psychic depression should be 
carefully observed and the drug discontinued it depression recurs to a serious degree Patients becoming 
significantly depressed while taking oral contraceptives should stop the medication and use an alternate method of 
contraception in an attempt to determine whether the symptom is drug-related 4 Oral contraceptives may cause 
some degree of fluid ratention They should be prescribed with caution and only with careful moritoring. in patients 
with conditions which might be aggravated by fluid retention. such as convulsive disorders. megraine syndrome 
asthma. or cardiac o' renal insufficiency 5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence ot jaundice while receiving oral contraceptive therapy If jaundice develops in any 
Patient receiving such drugs, the medication should be discontinued 6 Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be administered with caution in such patients. 7 Oral 
contraceptive users may have disturbances in normal tryptophan metabolism which may result in a relative 
pyridoxine deficiency. The clinical significance of this is yet to be determined 8 Serum folate levels may be 
depressed by oral contraceptive therapy Since the pregnant woman is predisposed to the development of folate 
deficiency and the incidence of folate deficiency increases with increasing gestation, itis possible that if a woman 
becomes pregnant shortly after stopping oral contraceptives. she may have a greater chance o* developing folate 
deficiency and complications attributed to this deficiency 9 The pathologist should be advised of oral 
contraceptive therapy when relevant specimens are submitted 10 Certain endocrine and liver tunction tests and 
blood components may be affected by estrogen-containing oral contraceptives. a Increased sulfobromophthalein 
retention b Increased prothrombin and factors VII. VIII, IX. and X. decreased antithrombin 3. increased 
Norepinephrine-induced platelet aggregability c Increased thyroid-binding globulin (TBG) leading to increased 
circulating total thyrcid hormone. as measured by protein-bound iodine (PBI). T4 by column. or T4 by radioimmun 
oassay Free T3 resin uptake is decreased. reflecting the elevated TBG free T4 concentration is unaltered d 
Decreased pregranediol excretion e Reduced response to metyrapone test INFORMATION FOR THE PATIENT: 
(See Patient Package Insert). DRUG INTERACTIONS: Reduced efficacy and increased incidence of breakthrough 
bleecing have been essociated with concomitant use of rifampin A simular association has been suggested with 
barbiturates, phenylbutazone. phenytoin sodium, ampicillin, griseofulvin, and tetracycline CARCINOGENESIS, 
PREGNANCY, NURSING MOTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 
increased risk of the following serious adverse reactions has been associated with the use of oral contraceptives 
(see WARNINGS): Thrombophiebitis Pulmonary embolism Coronary thrombosis Cerebral thrombosis Cerebral 
hemorrhage Hypertension Gallbladder disease Liver tumors Congenital anomalies There is evidence of an 
association between the following conditions and the use of oral contraceptives although additional contirmatory 
studies are neeced Mesenteric thrombosis. Neuro-ocular lesions. eg.. retinal thrombosis and optic neuritis. The 
following adverse reactions have been reported in patients receiving oral contraceptives and are believed to be 
drug related Nausea, usually the most common adverse reaction. Vomiting. occurs in approximately 10% or less of 
patients during tne first cycle Other reactions, as a general rule. are seen much less frequently or only occasionally 
Gastrointestinal symptoms (such as abdominal cramps and bloating) Breakthrough bleeding Spotting Change in 
menstrual flow. Dysmenorrhea Amenorrhea during and after treatment. Temporary intertility a! ter discontinuance 
of treatment Edema Chloasma or melasma which may persist Breast changes tenderness. enlargement, and 
secretion Change ir weight (increase or decrease) Change in cervical erosion and cervical secretion Possible 
diminution in lactation when given immediately postpartum Cholestatic jaundice. Migraine Increase in size of 
uterine leiomyomata Rash (allergic) Mental depression Reduced tolerance to carbohydrates Vaginal candidiasis 
Change in corneal curvature (steepening) Intolerance to contact lenses The following adverse reactions have been 
reported in users of oral contraceptives, and the association has been neither confirmed nar refuted Premen 
strual like syndrome Cataracts Changes in libido Chorea Changes in appetite Cystitis-like syndrome Headache 
Nervousness Dizziress. Hirsutism Loss of scalp hair Erythema multiforme Erythema nodesum Hemorrhagic 
eruption Vaginitis. Porphyria Impaired renal function Hemolytic uremic syndrome. OVERDOSAGE: Serious ıl! 
effects Nave not been reported following acute ingestion of large doses of oral contraceptives by young children 
Overdosage may cause nausea and withdrawal bleeding may occur in females 
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Artist's concept of the uterus 
and adnexa as viewed through 
a diagnostic laparoscope. 
Pathology includes pelvic 
cellulitis and pelvic 
inflammatory disease. 


*including endometritis, pelvic 
cellulitis, and pelvic 
inflammatory disease caused 
by indicated organisms 





you've proved it to yourself 


MEFOXIN is contraindicated in 
patients who have shown 
hypersensitivity to cefoxitin and the 
cephalosporin group of antibiotics. 
Before therapy with MEFOXIN is 
instituted, careful inquiry should be 
made to determine whether the 
patient has had previous 
hypersensitivity reactions to 


cefoxitin, cephalosporins, penicillins, 


or other drugs. This product should 
be given with caution to penicillin- 
sensitive patients. 


- proven highly effective 


Over 65 clinical studies document the effectiveness of MEFOXIN in 
the treatment of gynecological infections, including endometritis, 
pelvic cellulitis, and pelvic inflammatory disease. 


- proven stability 


MEFOXIN has become the reference standard for stability against 
beta-lactamases which destroy other antibiotics. 


- proven utility 


Current survey data show that obstetricians/gynecologists rely on 
MEFOXIN for the hospital treatment of pelvic infections more often 
than any other single injectable antibiotic. 


Over 6 years of use in hospitals confirms MEFOXIN has a safety 
profile comparable to cephalothin. The most common adverse 
reactions have been local reactions following intravenous or 
intramuscular injection. 


For a Brief Summary 
of Prescribing Information, 
please see following page. 
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Indications and Usage: Treatment— Serious infections caused by susceptible 
strains of the designated microorganisms in the following diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung ab- 
scess, caused by Streptococcus pneumoniae (formerly Diplococcus pneumoniae), 
other streptococci (excluding enterococci, e.g., Strep. faecalis), Staphylococcus au- 
reus (penicillinase and non-penicillinase producing), Escherichia coli, Klebsiella 
species, Hemophilus influenzae, and Bacteroides species. 
GENITOURINARY INFECTIONS. bet tract infections caused by £. coli, Klebsiella 
species, Proteus mirabilis, indole-positive Proteus (i.e., Pmorganii, P rettgeri, and P 
vulgaris), and Providencia species. Uncomplicated gonorrhea due to Neisseria 
gonorrhoeae (penicillinase and non-penicillinase producing). 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal ab- 
scess, caused by E. coli, Klebsiella species, Bacteroides species including the B. 
fragilis group,§ and Clostridium species. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic 
inflammatory disease, caused by E. coli, N. gonorrhoeae (penicillinase and non- 
penicillinase producing), Bacteroides species including the B. fragilis group,§ 
Hen eel species, Pepfococcus species, Peptostreptococcus species. and group 
Streptococci. 
SEPTICEMIA caused by Strep. pneumoniae core D. pneumoniae), Staph. au- 
reus (penicillinase and non-penicillinase producing), £. coli, Klebsiella species, and 
Bacteroides species including the B. fragilis groups 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non- 
penicillinase producing). 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase 
and non-penicillinase producing), Staph. epidermidis, streptococci (excluding en- 
lerococci, e.g., Strep. faecalis), E. coli, P mirabilis, Klebsiella species, Bacteroides 
species including the B. fragilis group,§ Clostridium species, Peptococcus species, 
and Peptostreptococcus species. 
Although appropriate culture and susceptibility studies should be periormed, ther- 
apy may be started while awaiting these results. Cefoxitin is not active in vitro 
against most strains of Pseudomonas aeruginosa and enterococci (e.g., Strep. 
faecalis) and many strains of Enterobacter cloacae. Methicillin-tesistant staphylo- 
cocci are almost uniformly resistant to cefoxitin 
Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin 
group of antibiotics. 





Pseudomembranous colitis, from mild to life-threatening in severity, 
has been reported with virtually all antibiotics (including 
cephalosporins); therefore, it is important to consider its diagnosis 
when diarrhea develops in association with antibiotic use. Broad-spec- 
trum antibiotics alter normal flora of colon and may permit overgrowth of clostcidia; 
a toxin produced by Clostridium difficile is a primary cause of antibiotic-associated 
colitis. Mild cases may respond to drug discontinuance alone; in more severe 
cases, Management may include sigmoidoscopy, appropriate bacteriological stud- 
ies, fluid, electrolyte and protein supplementation, and use of a drug such as oral 
vancomycin; isolation of the patient may be advisable. Other causes of colitis 
should also be considered. 
Precautions: Total daily dose should be reduced in patients with reduced urinary 
output due to renal insufficiency because high and ponies serum antibiotic 
concentrations can occur from usual doses. Prescribe with caution in patients with a 
history of gastrointestinal disease, particularly colitis. Prolonged use may result in 
overgrowth of nonsusceptible organisms; repeated evaluation of the patient's condi- 
tion is essential. If superinfection occurs, take appropriate measures. Increased 
Nephrotoxicity has been reported following concomitant administration of 
cephalosporins and aminoglycoside antibiotics 
Interference with Laboratory Tesls—High concentrations (>100 mcg/ml) may in- 
terfere with measurement of serum and urine creatinine levels by the Jaffé reaction 
and produce false increases of modest degree in creatinine levels reported; serum 
samples should not be analyzed for creatinine if withdrawn within 2 hours of cefox- 
itin administration. High concentrations may interfere with measurement of urinary 
17-hydroxy-corticosteroids by the Porter-Silber reaction and produce false in- 
creases of modest degree in levels reported. A false-positive reaction for glucose in 
urine has been observed with CLINITEST" reagent tablets. 
Pregnancy—\n women of childbearing potential, weigh anticipated benefit against 
possible risks. 
Nursing Mothers—Cefoxitin is excreted in human milk in low concentrations. 
Infants and Children—Satety and efficacy in infants from birth to three months 
have not yet been established. In children three months and older, higher doses 
have been associated with increased incidence of eosinophilia and elevated SGOT 
Adverse Reactions: The most common adverse reactions have been local reac- 
tions lowing intravenous or intramuscular injection. Other adverse reactions have 
been encountered infrequently. Local Reactions—Thrombophlebitis with intra- 
venous administration; pain, induration, and tenderness after intramuscular injec- 
tions. Allergic Reactions—Rash (including exfoliative dermatitis), pruritus, eosino- 
philia, fever, and other allergic reactions. Gastrointestinal —Symptoms of 
pseudomembranous colitis during or after treatment and, rarely, nausea and vomit- 
ing. Blood— Transient eosinophilia, leukopenia, neutropenia, hemolytic anemia, 
and thromboc meng a positive direct Coombs test may develop in some individ- 
uals, especially those with azotemia. Liver Function— Transient elevations in SGOT, 
GPT, serum LDH, and serum alkaline pee Renal Function—Elevations in 
serum Creatinine and/or blood urea nitrogen levels and, rarely, acute renal failure 
Note: In group A beta-hemolytic streptococcal infections, therapy should be main- 
tained for at least 10 days to guard against the risk of rheumatic fever or 
See epnis In stap yaco and other infections involving a collection of 
dus, Surgical drainage should be carried out where indicated. Intramuscular injec- 
ions should be well within the body of a relatively large muscle such as the upper 
outer quadrant of the buttock (i.e., gluteus maxtnush aspiration is necessary to 
avoid inadvertent injection into a blood vessel. The total daily dosage in infants and 
children should not exceed 12 grams. 
How Supplied: Sterile cefoxitin sodium in vials and infusion bottles containing 


_-1 gram or 2 grams cefoxitin equivalent and in 10-gram bulk bottles. M S D 
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FLORIDA 
IMMEDIATE OPENING 


Gyn-Reproductive 
Endocrinologist- 
Microsurgeon 


Womens Medical Center of America is seeking a gifted 
specialist in the field of womenss health care. Our state-of- 
the-art facility is equipped to perform microsurgery, laser 
surgery, laparoscopy, hysteroscopy, sonography and 
colposcopy. 

Here on Florida's fast-growing coast, you'll find 
a bright, sunny economic outlook as well as excellent 
cultural, educational and recreational offerings. 

Candidates must be sub-specialty board certified or 
eligible with a major interest in microsurgery or laser 
microsurgery. Benefits include: paid professional liability 
insurance, bonus, educational program, travel and 
expenses, health insurance, vacation and sick time. 


For consideration, reply to: 


Womens Medical Center 


of America 
3451 66th Street North, St. Petersburg, Florida 33710 





























OB/GYN 


Board-eligible/certified OB/GYN to join five 
physicians and four CNMs. Physicians have a 
clinical appointment at Yale School of 
Medicine. All deliveries performed at Yale 
New Haven Hospital. CHCP is a thriving, pre- 
paid group practice HMO, servicing 40,000 
members. Our medical staff is a multispecialty 
group practicing in modern facilities. Excellent 
salary and benefits including an immediate 
vesting pension plan and continuing educa- 
tion benefits. 


Please send CV to: 


Roslyn Chosak, MD Chief, 
OB-GYN, CHCP 
150 Sargent Dr. 
New Haven, CT 06511 


or call the 
Personnel Dept. at (203) 773-8351 





The consequences of osteoporosis 
are too serious to leave to chance 


With over 50 million patient-years of use, PREMARIN’ 
(Conjugated Estrogens Tablets, U.S.P.) has come to 
represent quality, trust, and experience for generations of 
physicians and patients. PREMARIN is also the only 
estrogen product indicated for osteoporosis.* And at less 
than 20¢ a day, it’s a remarkable value. So when you 
prescribe PREMARIN, specify “Dispense As Written,” or 
whatever wording is appropriate in your state. Why would 
you want anything else for your patients? 
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effective for estrogen-deficiency-induce : ; 
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BRIEF SUMMARY 
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1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF 
ENDOMETRIAL CARCINOMA. 

Three independent case control studies have reported an increased risk of endome- 
trial cancer in postmenopausal women exposed to exogenous estrogens for more than 
one ch This risk was independent of the other known risk factors for endometrial can- 
cer. These studies are further supported by the finding that incidence rates of endome- 
trial cancer have increased sharply since 1969 in eight different areas of the United 
States with population-based cancer reporting everemns, an increase which may be re- 
lated to the rapidly expanding use of estrogens during the last decade The three case 
control studies reported that the risk of endometrial cancer in estrogen users was about 
4.5to 13.9 times greater than in nonusers. The risk appears to depend on both duration 
of treatment and on estrogen dose. In view of these findings, when estrogens are used 
for the treatment of menopausal symptoms, the lowest dose that will control symptoms 
should be utilized and medication should be discontinued as soon as possible. When 

rolonged treatment is medically indicated, the patient should be reassessed on at 
east a semiannual basis to determine the need for continued therapy. Although the evi- 
dence must be considered preliminary, one study suggests that cyclic administration of 
low doses of estrogen may carry less risk than continuous administration; it therefore ap- 
pears prudent to utilize such a regimen. Close clinical surveillance of al women taking 
estrogens is important. In all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be undertaken to rule out 
malignancy. There is no evidence at present that “natural” estrogens are more or less 
hazardous than "synthetic" estrogens at equiestrogenic doses. 
2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. é 

The use of female sex hormones, both estrogens and progestogens, during early 
pregnancy may seriously damage the offspring. It has been shown that females ex- 
posed in utero to diethylstilbestrol, a non-steroidal estrogen, have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarily extremely 
fare. This risk has been estimated as not grear than 4 per 1000 exposures. Further- 
more, a high percentage of such exposed women (from 30 to 90 percent) have been 
found to have vaginal adenosis, epithelial changes of the vagina and cervix. Although 
these changes are histologically benign, it is not known whether they are precursors of 
malignancy. Although similar data are not available with the use of other estrogens, it 
Cannot be presumed they would not induce similar changes. Several reports. suggest an 
association between intrauterine exposure to female sex hormones and congenital 
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enedor habitual abortion. There is considerable evidence that estrogens are ineffective 
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tient becomes pregnant while taking this drug, she should be apprised of the potential 
risks to the fetus, and the advisability of pregnancy continuation 
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equilenin, and 17a-dihydroequilenin as salts of their sulfate esters 
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the prevention of postpartum breast engorgement, controlled studies have demon- 
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supportive therapy. Consequently, the benefit to be derived from estrogen therapy for 
this indication must be carefully weighed against the potential increased risk of puer- 
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Adverse effects of oral contraceptives may be expected at the larger doses of estroge 
used to treat prostatic or breast cancer or postpartum breast engorgement; it has bee 
shown that there is an increased risk of thrombosis in men receiving estrogens for prostati 
cancer and women for postpartum breast EU E ANA Users of oral contraceptives hav 
an increased risk of diseases, such as thrombophlebitis, pulmonary embolism, stroke, an 
myocardial infarction. Cases of retinal thrombosis, mesenteric thrombosis, and optic neur 
tis have beenʻreported in oral contraceptive users. An increased risk of postsurgery thror 
boembolic complications has also been reported in users of oral contraceptives. If feasible 
estrogen should be discontinued at least 4 weeks before surgery of the type associated wit 
an increased risk of thromboembolism, or during periods of prolonged immobilization. Es 
trogens should not be used in persons with active thrombophlebitis, thromboembolic diso! 
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should be used with caution in patients with cerebral vascular or coronary artery disease 
Large doses (5 mg conjugated estrogens per day), comparable to those used to treat car 
cer of the prostate and breast, have been shown to increase the risk of nonfatal myocardie 
infarction, pulmonary embolism and thrombophlebitis, When doses of this size are used, an 
of the thromboembolic and thrombotic adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominz 
pain and tenderness, abdominal mass, or hypovolemic shock Hepatocellular carcinom: 
has been reported in women taking estrogen-containing oral contraceptives. Increase: 
blood pressure may occur with use of estrogens in the menopause and blood pressur 
should be monitored with estrogen use. A worsening of glucose tolerance has been ob 
served in patients on estrogen-containing oral contraceptives. For this reason, diabetic pa 
tients should be carefully observed. Estrogens may lead to severe hypercalcemia in patient 
with breast cancer and bone metastases 
PRECAUTIONS: Physical examination and a complete medical and family history shoul 
be taken prior to the initiation of any estrogen therapy with special reference to blood pres 
sure, breasts, abdomen, and pelvic organs, and should include a Papanicolau smear. As i 
general rule, estrogen should not be prescribed for longer than one year without anothe 
physical examination being performed. Conditions influenced by fluid retention such a: 
asthma, epilepsy, migraine, and cardiac or renal dysfunction, require careful observation 
Certain patients may develop manifestations of excessive estrogenic stimulation, such a: 
abnormal or excessive uterine bleeding, mastodynia, etc Prolonged administration of unop 
posed estrogen therapy has been reported to increase the risk of endometrial hyperplasia ir 
some patients. Oral contraceptives appear to be associated with an increased incidence o 
mertal depression. Patients with a history of depression should be carefully observed. Pre 
existing uterine leiomyomata may increase in size during estrogen use. The pathologis 
should be advised of estrogen therapy when relevant specimens are submitted. If jaundice 
develops in any patient receiving estrogen, the medication should be discontinued while the 
Cause is investigated. Estrogens should be used with care in patients with impaired live 
function, renal insufficiency, metabolic bone diseases associated with hypercalcemia, or ir 
young patients in whom bone prow) is not complete 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention 

b. Increased prothrombin and factors VII, VIII, IX, and X: decreased antithrombin 3 
increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid pading globulin (TBG) leading to increased ie Ce vat total thyroic 
hormone, as measured by PBI, T4 by column, or T4 by radioimmunoassay Free T3 resir 
uptake is decreased, reflecting the elevated TBG; free 14 concentration is unaltered. 

d. Impaired glucose tolerance. 

e. Decreased pregnanediol excretion 

f. Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration 

As ageneral principle, the administration of any drug tonursing mothers should be done only 
when clearly necessary since many drugs are excreted in human milk 
ADVERSE REACTIONS: The following have been reported with estrogenic therapy, includ- 
ing oral contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dys: 
menorrhea, premenstrual-like syndrome, amenorrhea during and atter treatment: increase 
in size of uterine fibromyomata, vaginal candidiasis, change in cervical erosion and in de- 
gree of cervical secretion; cystitis-like syndrome: tenderness, enlargement, secretion (ol 
breasts); nausea, vomiting, abdominal cramps, bloating; cholestatic jaundice; chloasma ot 
melasma which may persist when drug is discontinued; erythema multiforme; erythema no- 
dosum; hemorrhagic eruption; loss of scalp hair, hirsutism; steepening of corneal curvature; 
intolerance to contact lenses; headache, migraine, dizziness, mental depression, chorea; 
increase or decrease in weight; reduced carbohydrate tolerance; aggravation of porphyria; 
edema; changes in libido. 
ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females 
DOSAGE AND ADMINISTRATION: 1. Given cyclically for short-term use only: For treat- 
ment of moderate to severe vasomotor symptoms, atrophic vaginitis, or kraurosis vulvae 
associated with the menopause (0.3 to 1.25 mg or more daily) 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible 

Administration should be cyclic (e.g., three weeks on and one week off) 

Attempts to discontinue or taper medication should be made at three to six month 
intervals 

2. Given cyclically: Female hypogonadism. Female castration Primary ovarian failure 
Osteoporosis. 

Female hypogonadism—2.5 to 7.5 mg daily, in divided doses for 20 days, followed by a 
rest period of 10 days' duration. If bleeding doesnot occur by the end of this period, the same 
dosage schedule is repeated. The number of courses of estrogen therapy necessary to pro- 
duce bleeding may vary depending on the responsiveness of the endometrium 

If bleeding occurs before the end of the 10 day period, begin a 20 day estro en-progestin 
cyclic regimen with PREMARIN (Conjugated Estrogens Tablets, U.S.P), 2.5 to 7.5 mg daily in 
divided doses, for 20 days. During the last five days of estrogen therapy, give an oral proges- 
tin. If oady geou before this regimen is concluded; therapy is discontinued and maybe 
resumed on the fifth day of bleeding. 

Female castration and primary ovarian failure—1.25 mg daily, cyclically. Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest 
level that will provide effective control. 

Osteoporosis (to retard progression)—1.25 mg daily, cyclically. 

3. Given for a few days: Prevention of postpartum breast engorgement—3.75 mg every 
four hours for five doses, or 1.25 mg every four hours for five days 

4. Given chronically: Inoperable progressing prostatic cancer—1.25 to 2.5 mg three 
times daily. 

Inoperable progressing breast cancer in appropriately selected men and postmenopaus- 
al women—10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and ap- 
propriate measures taken torule out malignancy in the event of persistent or recurring abnor- 
mal vaginal bleeding. 

HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P). No. 865—Each pur- 
ple tablet contains 2.5 mg in bottles of 100 and 1,000. No. 866—Each yellow tablet contains 
1.25 mg in bottles of 100 and 1,000. Also in Cycle Pack of 21 and in unit dose package of 100. 
No. 864—cach white tablet contains 0.9 mg in bottles of 100. Also in Cycle Pack of 21. No. 
867—Each maroon tablet contains 0.625 mq in bottles of 100 and1,000 Alsoin Cycle Pack of 
21 and unit dose package of 100. No. 868—Each green tablet contains 0.3 mg in bottles of 


100 and 1,000. 
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Clinical Opinion 


Diagnostic tests in obstetrics: A method for improved 


evaluation 


Douglas K. Richardson, M.D., M.B.A., J. Sanford Schwartz, M.D., Paul J. Weinbaum, M.D., 


and Steven G. Gabbe, M.D. 
Philadelphia, Pennsylvania 


With the proliferation of diagnostic tests in obstetrics, several recurrent questions arise. How does one 
determine whether one diagnostic test is superior to another available test? What test cutoff value best 
separates diseased from nondiseased patients? How much does performance of additional tests assist in 
arriving at a correct diagnosis? This article reviews a simple yet sophisticatec analytic technique, the 
receiver operating characteristic curve, and demonstrates its application to several obstetric diagnostic 
tests. Receiver operating characteristic curve analysis is used to select a cutoff value for the 1-hour 
glucose tolerance test, to compare amniotic fluid tests of fetal lung maturity, and to determine the optimal 
combinations of factors and overall performance of the fetal biophysical profi. The value of receiver 
operating characteristic curve analysis lies in providing a clear graphic analysis of the performance of 
diagnostic tests over their entire range of values. It also provides the starting point for evaluating the costs 
and benefits of alternative cutoff points in differing clinical settings. (AM J OssTeT GYNECOL 1985;152:613-8.) 


Key words: Antenatal diagnosis, fetal evaluation, decision analysis 


Diagnostic tests play a central role in the practice of 
obstetrics. However, such tests pose several common 
problems for physicians. Which test cutoff values best 
separate diseased from nondiseased patients? How 
does one determine whether one diagnostic test is su- 
perior to an alternative test? How much does perfor- 
mance of additional tests assist in arriving at a correct 
diagnosis? Previous writers in this journal have dis- 
cussed the basic concepts of sensitivity, specificity, and 
predictive value of diagnostic tests (Table I).' In this 
- article we will review the principles of a simple yet more 
sophisticated analytic technique, the receiver operating 
characteristic curve, which uses the concepts of sensi- 
tivity and specificity to assist the physician in answering 
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the questions posed above. In discussing this technique, 
we will use common diagnostic problems faced by the 
obstetrician and refer to data in the published obstetric 
literature. The receiver operating characteristic curve 
has been applied to similar situations in radiology,’ clin- 
ical chemistry, and internal medicine.’ As stated by 
Metz,‘ “Although these concepts are (unfortunately) 
often clothed in seemingly occult jargon (because of the 
need for concise and precise terminology) the princi- 
ples are mostly formalized common sense, or at least 
can be recognized as reasonable when explained in 
plain language.” This article aims to present such a 
straigktforward explanation to researchers and prac- 
titionezs in obstetrics and gynecology. 

The receiver operating characteristic curve is a sim- 
ple comcept with a complex name. It derives from signal 
detection studies of radar operators in the 1950s. Radar 
operators must distinguish a true signal from back- 
ground noise. It was noticed that whenever an operator 
increased his detection of true signals, an increase in 
false alarms (false positives) also resulted. Thus there 
was a tradeoff between increasing detection of true 
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Fig. 1. Schematic diagram of the effect of glucose cutoff level 
on detection versus misclassification of gestational diabetes. 
FN = False negatives, FP = false positives, TN = true nega- 
tives, and TP = true positives. : 


signals (sensitivity) and minimizing false alarms (false 
positive rate). These tradeoffs all fell in a continuum 
along a curve, the receiver operator characteristic 
curve, which was a characteristic of the radar operator 
and the receiver. This curve defined the maximal res- 
olution of the operator/radar device combination.’ The 
parallels with radiology were immediately evident: a 
radiographic image may be interpreted with the use of 
. lenient or strict criteria, but the resolution can be im- 
proved only by changing the type of imaging equip- 
ment or the skill of the interpreter. This led to its adop- 
tion by Lusted? for the evaluation of radiologic pro- 
cedures. 


Test result: call It positive or negative? 


In screening for gestational diabetes, one may mea- 
sure plasma glucose | hour following the ingestion of 
50 gm of glucose (1-hour glucose tolerance test). How 
good is the l-hour glucose tolerance test in discrimi- 
nating between patients with and without gestational 
diabetes? What level of plasma glucose should be con- 
sidered the top limit of “normal?” Conceptually, the 1- 
hour glucose tolerance test attempts to separate diabetic 
from nondiabetic patients based on a single blood sugar 
value. The biologic variability within these two groups, 
however, results in overlapping values between the two 
groups (schematically portrayed in Fig. 1). Since the 


curves of l-hour glucose tolerance test values for dia- ` 


betic and nondiabetic patients overlap, it is not obvious, 
where the cutoff point between positive and negative 
test results should be placed. An examination of Fig. | 
shows that if the l-hour glucose tolerance test cutoff 
point is set anywhere between points A and B, some 
patients with gestational diabetes will not be detected, 
and some nondiabetic patients will be misclassified as 
diseased. Only with a cutoff point below A is one as- 
sured of detecting all cases of gestational diabetes. The 
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Table I. Definitions of measures of diagnostic 
performance 


Mecsure Definition 








Sensit:vity = Percent of cases detected 
z True positive results 
vane True positive + false negative results 
Specificity = Percent of normal subjects classified 


correctly 
R True negative results 


True negative + false positive results 
False pos-tive rate = Percent of normal subjects classified in- 
correctly 


a False positive results 
True negative + false positive results 
= | — specificity 


higher the 1-hour glucose tolerance test cutoff point is 
set, the more patients with true gestational diabetes 
would be misclassified as being nondiabetic (false neg- 
atives: dotted area, Fig. 1) but fewer normal patients 
would require follow-up retesting with a 3-hour glucose 
tolerance test (false positives: hatched area, Fig. 1). Con- 
versely, the lower the cutoff point is set, the fewer cases 
will be missed, although more nondiabetic patients will 
be labeled as suspected to be diabetic. Whatever diag- 
nostic zest cutoff point is selected, four types of patient 
classifications are possible, which can be displayed in a 
two-by-two table (Table II). 

Fror this table one can calculate the sensitivity (per- 
cent of diabetic subjects detected) and false positive rate 
(percent >f normal subjects incorrectly classified as dis- 
eased) of the test. The obvious problem faced by the 
clinician is how to select the appropriate test cutoff | 
point from among the many possible alternatives. This - 
is achieved by weighing the benefits and costs (in terms 
of mortality, morbidity, and dollars) of the four diag- 
nostic Duicomes that are possible. Intuitively the ap- 
propriate location for the cutoff for a diagnostic test is 
determined by balancing the costs of false negative re- 
sults against the costs of false positive results on the 
one hand and the benefits of timely detection of true 
positive and true negative results on the other. In this 
example, these are the frequency and morbidity of un- 
detected gestational diabetes versus the frequency and 
inconvenience of unnecessary follow-up 3-hour glucose 
tolerance tests (see Fig. 1). 

The most commonly accepted cutoff point between 
normal and abnormal results for a 1-hour glucose tol- 
erance test was established by O’Sullivan et al.° Using 
a plasma glucose level of 143 mg/dl (equivalent to whole 
blood glucose of 130 mg), O’Sullivan et al. reported 
detection of 79% of gestational diabetic patients (sen- 
sitivity) while misclassifying only 13% of nondiabetic 
ones (false positive rate). Recently Carpenter and 
Coustan’ noted that 100% sensitivity in detecting ges- 
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Table II. Two-by-two matrix of possible test 
results for a l-hour glucose tolerance test 


Gestational 
diabetes present 


Gestationat 
diabetes absent 


Glucose tolerance test 


Positive True positive False positive 
(case detected) (false alarm) 
Negative False negative True negative 


(case missed) (true normal) 


tational diabetes could be achieved by lowering the cut- 
off level of plasma glucose from 143 to 130 mg/dl. This 
change, of course, increased to 20% the proportion of 
nondiseased patients who were falsely classified as di- 
abetics and who had to undergo retesting with a 3-hour 
glucose tolerance test (false positive results). 

The question faced by the clinician is how to select 
the proper cutoff value for a given clinical situation. 
The receiver operating characteristic curve of a diag- 
nostic test is a graph of the range of tradeoffs possible 
between increased detection of diseased individuals 
(sensitivity) and increased misclassification of nandis- 
eased patients (false positive rate). It plots the test's 
sensitivity versus its false positive rate as the cutoff 
point is varied. For historic reasons it uses the false 
positive rate rather than the more common specificity 
(which is simply 100% minus the false positive rate). At 
each cutoff point a two-by-two table similar to taat in 
Table II can be constructed. Fig. 2 represents the re- 
ceiver Operating characteristic curve for the 1-hour glu- 
cose tolerance test based on the data of Carpenter and 
Coustan.’ This curve is unique for the 1-hour glucose 
tolerance test; the 1-hour postprandial glucose zest or 
the 3-hour glucose tolerance test each would describe 
different curves. Note that the cutoff points used by 
O'Sullivan et al. and Carpenter and Coustan merely 
represent different points along the same receiver op- 
erating characteristic curve. 

The receiver operating characteristic curve illustrates 
two important points. First, as one adopts a less strin- 
gent cutoff point in order to increase test sersitivity, 
the test’s false positive rate also rises. Conversely, as one 
adopts a more stringent cutoff point for a diagnostic 
test, the false positive rate decreases but is accompanied 
by a concomitant decrease in sensitivity. The only ways 
both to increase test sensitivity and to decrease the false 
positive rate are either to improve the test itself (that 
is, develop a new, better assay, the “receiver”) or to 
improve the skill of the test interpreter (the “operator”). 
This latter factor is particularly relevant when test in- 
terpretation skill plays an important role in zest per- 
formance, as is common with many diagnostic tests (for 
example, electronic fetal heart rate monitoring). Sec- 


ond, the cutoff point selected always represents a trade- 
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Fig. 2. Receiver operating characteristic curve of ]-hour 
plasma ghicose test in detecting gestational diabetes. Data 
from Car>enter et al.’ 


off between true positive and false positive results. 
Thus the appropriate cutoff point depends on one’s 
clinical jadgment regarding several factors: the severity 
of the d sease if not treated; the availability, safety, and 
effectiveness of available treatments; the psychological 
and financial costs of treatment; the costs of unneces- 
sary wo~kup or empirical treatment of nondiseased pa- 
tients misclassified as diseased; and the prevalence of 
the disease in the population under study. It is possible 
that the same test should be used at different cutoffs 
in different clinical situations, such as in screening ver- 
sus diagnostic use. A mathematical formula has been 
developed to permit one to calculate the appropriate 
operating point if one can estimate the above infor- 
mation.® 


Corr parison of alternative diagnostic tests 


Receiver operating characteristic curve analysis is the 
optimal method to compare different diagnostic tests 


- that are used for the same purpose. For example, there 


are numerous tests available for predicting fetal lung 
maturity: lecithin/sphingomyelin ratio,” '° optical den- 
sity at 650 nm,'™ foam stability index (a commercial 
version of the shake test),'* “ phosphatidyl glycerol by 
thin-layer chromatography? or rapid slide azglutina- 
tion,'' and fluorescence polarization.'® Of particular 
clinical interest are the optical density at 650 nm and 
the foam stability index because of the ease and rapidity 
of their performance and thus their potential wide 
availability to clinicians in a large variety of practice 
settirgs. Yet the published literature has presented the 
sensitivity and specificity of these tests only at single 
cuto-f points. The published sensitivity and false pos- 
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Fig. 3. Receiver operating characteristic plot of results of foam 
stability index and test of optical density at 650 nm selected 
from published studies. Data from (Aj Copeland," (B) Khou- 
zami et al.,? (C) Sher and Statland,” and (D) Lipshitz et al." 
(see text). f 
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Fig. 4. Receiver operating characteristic curves of foam sta- . 


bility index and test of optical density at 650-nm. Data from 
Schwartz et al.” with standard cutoff points marked. 


itive rates at the standard cutoff points for these tests 
.are plotted in Fig. 3. Although the foam stability index 
appears to have a higher sensitivity than the test of 
optical density at 650 nm, it is often not possible by 
visual inspection, at the single cutoff reported, to de- 
termine which of these two diagnostic tests is superior. 

The only way to determine which test actually ex- 
hibits better diagnostic performance is to derive sepa- 
rate receiver operating characteristic curves by varying 
the cutoff point for each test, calculating the resultant 
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Fig. 5. Feceiver operating characteristic curve of partial and 
full biophysical profiles in predicting low 5-minute Apgar 
scores (<7). Data from Manning et al.2*?! NST = Nonstress 
test, FM = fetal movement, FBM = fetal breathing move- 
ment, Ff = fetal tone, and AFV = amniotic fluid volume. A, 
B: Cutof= points for immediate action or 24-hour reevaluation 
respectively. 


sensitivi-y and false positive rate at each point, and then 
plotting the results, as described above. A test with no 
diagnostic value (that is, random) would appear as a — 
45-degree line through the origin (line O-Z, Fig. 3). Each 
point om this line represents an equal likelihood of a 
true and false positive result as would occur by chance 
alone. A perfect test would ascend the y axis to point 
Y (100% sensitivity) without incurring a single false 
positive wesult. Such perfection rarely occurs. In gen- 
eral, one deals with imperfect tests whose receiver op- 
erating caaracteristic curves lie between point Y and 
the 45-degree line in Fig. 3. A superior diagnostic test 
exhibits a receiver operating characteristic curve above 
and to the left of another test's receiver operating char- 
acteristic curve. That is because each point on the upper 
receiver cperating characteristic curve represents a 
higher test sensitivity for any given false positive rate 
or, conversely, a lower false positive rate for any given 
level of te.t sensitivity. 

In Fig. 4 we present our own receiver operating char- 
acteristic carves for the foam stability index and test of 
optical dersity at 650 nm in predicting neonatal respi- 
ratory dist-ess syndrome, with the conventional cutoff 
points mar<ed.” Although the diagnostic performance 
of the foam stability index appears to be slightly better 
than that o` the optical density test at 650 nm, are these 
differences real or are they due to chance? Methods of 
calculating zhe statistical significance of differences be- 
tween curves have been developed.’* '° When applied 
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to the curves in Fig. 4, these methods confirm that there 
is no demonstrable difference between these two tests. 
Comparisons of the optical density at 650 nm and foam 
stability index assays with the lecithin/sphingomyelin 
ratio, however, reveal the lecithin/sphingomyelin ratio 
to be superior to both the optical density and foam 
stability index tests.” Direct comparisons among the 


other tests mentioned® '*'® could be easily derived from 


the raw data of the original studies. 

Nonetheless, one may not necessarily always prefer 
a test with the best receiver operating characteristic 
curve performance. A test with an inferior receiver 
operating characteristic curve may be preferred if it is 
significantly faster, easier to perform, safer, or less ex- 
pensive or if the test result will not significantly alter 
patient management or outcome. In clinical obstetrics, 
the foam stability index and the test of optical density 
at 650 nm are comparable tests which still may attain 
wide clinical use as rapid, readily accessible clinical tools 
when a lecithin/sphingomyelin test is not available or 
as relatively inexpensive screening procedures to elim- 
inate the need for lecithin/sphingomyelin ratios in 
many obviously mature amniotic fluid samples. 


Combination of tests 


Clinical obstetrics generally requires collecting and 
integrating many pieces of data. Common problems are 
determining (1) whether or not to perform an addi- 
tional test and (2) how to combine different diagnostic 
tests optimally. Receiver operating characteristic curve 
analysis is useful in determining the marginal impact 
of additional diagnostic testing. The mechanics are very 
similar to that of the use of receiver operating char- 
acteristic curves for individual tests. However, for com- 
binations of diagnostic tests, one calculates the sensi- 
tivity and false positive rates of selected combinaticns 
of tests as one varies the cutoff points of the individual 
tests making up the combination. 

Returning to the previous example of the foam sta- 
bility index and the optical density test at 650 nm, ane 
can pose the question of whether both tests used in 


combination might provide more accurate results (a, 


higher receiver operating characteristic curve) than ei- 
ther test alone. Such test combinations can be used to 
attain higher sensitivity (either test positive) or a lower 
false positive rate (both tests positive).? 

In another obstetric application of combination test- 
ing, Manning et al.” recently reported a multivariate 
biophysical profile for predicting fetal compromise as 
demonstrated by low Apgar scores. The biophysical 
profile is simply the nonstress test plus several scaled 


measures of fetal tone and activity observed during’ 


ultrasound examination. Each scale can be considered 
a “test.” By combining five such individual tests (each 
with high sensitivity but also with false positive rates of 
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>50%), Manning et al. derived a total score whose per- 
formance was markedly superior to that of any single 
test. The quantitative nature of the profile scores lends 
itself well to receiver operating characteristic curve 
analysis. In Fig. 5 we present receiver operating char- 
acteristic curves calculated from the published results 
of Manning et al. Note that additional “tests” improve 
the curve, but to a diminishing degree. Using this step- 
wise technique, test designers can identify which test 
components contribute the most diagnostic informa- 
tion and the marginal diagnostic information provided 
by additional tests, optimize the overall scale, and min- 
imize the number of observations the clinician must 
obtain. Note also the smoothness of the curve, which 
illustrates that there is no obvious cutoff point; any 
cutoff point will miss some asphyxiated fetuses if ex- 
cessive numbers of false positive results are to be 
avoided. The cutoff point for active intervention used 
by Manning et al. on a subsequent study” is marked 
A, and that used for repeat testing in 24 hours is 
marked B. Interestingly, in the range where the test is 
likely to be relied upon (at cutoff A), the nonstress test 
plus fetal breathing movements alone perform as well 
as the full profile score; that is, the other profile items 
add no discriminatory power. 


Comment 


The value of receiver operating characteristic curve 
analysis lies in providing a clear graphic analysis of the 
efficacy of diagnostic tests over their entire range of 
values rather than at just a single cutoff point. A re- 
ceiver operating characteristic curve also provides the 
quantitative method to determine the optimal cutoff 
point for a diagnostic test based on the costs of false 
positive and false negative results, the benefits of true 
positive and true negative results, and the prevalence 
of the disease. Thus the technique is useful for selecting 
an appropriate cutoff point in differing clinical situa- 
tions. The receiver operating characteristic curve is an 
essential too] for comparing alternative diagnostic tests. 
Without it one cannot usually be certain that apparent 
differences in performance levels among diagnostic 
tests are not due solely to the use of different cutoff 
points by different investigators. Receiver operating 
characteristic curve analysis is also extremely useful in 
evaluating the utility of combination testing and in op- 
timizing the information gained by the tests selected. 
Moreover, receiver operating characteristic curve anal- 
ysis evaluates the complete test/interpreter unit. This 
is of particular importance in obstetrics where many 
tests demand a great deal of expertise to perform and 
interpret accurately. Furthermore, many tests and pro- | 
cedures are initially evaluated in highly specialized set- 
tings with much professional expertise and high-risk 
populations. Yet the tests must be applied in the more 
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common setting of community practice. In such set- 
tings, test performance may be expected to decline 
somewhat from published results. Because of -differ- 
ences in technique, interpreter skill, and prevalence of 
disease, test cutoff points appropriate for one setting 


may not be appropriate for another. Thus, receiver . 


operating characteristic curve analysis provides a 
method for determining what cutoff points to use and 
the level of performance one can expect in one’s own 
practice setting. Increased use of receiver operating 
characteristic curve analysis should lead to improved 
evaluation and application of diagnostic tests and pro- 
cedures. 
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Clinical Articles 


Safety of abortion and tubal sterilization performed separately 


versus concurrently 


Halida H. Akhter, M.B., B.S., Dr.P.H., Melinda L. Flock, M.S.P.H., and 


George L. Rubin, M.B. 
Atlanta, Georgia 


Concurrent abortion and sterilization are preferred by many women to avoid a second hospitalization, 
operation, and, in some instances, general anesthesia. Several authors have shown concem, however, 
that the two procedures carry a higher risk of morbidity when performed concurrently versus separately. To 
determine whether ihe concurrent performance of sterilization and induced abortion is as safe as the two 
procedures performed separately, we selected women undergoing these procedures from two separate 
multicenter, prospective, national United States studies: the Joint Program for the Study of Abortion and 
the Collaborative Review of Sterilization. Using standard definitions of major morbidity, we calculated the 
crude rate of one or more major complications to be 0.9% for the abortion-only group, 1.7% for the group 
concurrent abortion and tubal sterilization. Thus our data suggest that performing concurrent abortion and 
sterilization is as safe as performing those procedures separately. (AM J OBSTET GYNECOL 


1985;152:619-23.) 


Key words: Abortion, sterilization, concurrent abortion and sterilization 


Tubal sterilization and legal induced abortion are 
among the most frequent surgical procedures per- 
formed on women aged 15 to 44 in the United States. 
About 650,000 tubal sterilizations and 1,157,776 
legal induced akortion procedures were performed in 
1978.'? Of these procedures, 22,000 (3.4%) tubal ster- 
ilizations and induced abortions were performed con- 
currently.’ The increased demand for postabortion 
tubal sterilizations has led to debate over the safety of 
combining the two procedures. 

Previous reports have suggested that morbidity and 
mortality rates associated with tubal sterilization may 
be increased by performing the procedure at the time 
of abortion, possibly as a result of physiologic changes 
during pregnancy.** However, a review of studies done 
before 1978 revealed no evidence of increased com- 
plication rates for women having a tubal sterilization 
at the time of induced abortion,*” although most of 
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those studies did not directly study the question of the 
comparative safety of abortion and tubal sterilization 
performed separately versus concurrently. 

Among these, some studies” ° have compared com- 
plication rates associated with the combined procedures 
(tubal sterilization and abortion) with those of abortion 
alone or with those of tubal sterilization alone." Fur- 
thermore, comparison of morbidity between these 
studies is made more difficult because of the use of 
different definitions® and the lack of control for poten- 
tially confounding variables in the analyses of most of 
the studies. i 

In this study, we compared the complication rates 
associated with tubal sterilization and abortion per- 
formed concurrently with the complication rates of the 
procedures performed separately. Using standard ob- 
jective criteria for complications,” we compared com- 
plication rates for women in groups having the follow- 
ing procedures: (1) first-trimester abortion only, (2) 
concurrent tubal sterilization and first-trimester abor- 
tion, and (3) tubal sterilization not associated with preg- 
nancy. 


Methods — 


Data collection. For calculating complication rates 
for abortion alone, tubal sterilization alone, and for the 
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Table I. Percentage distribution of selected demographic characteristics of women undergoing abortion 


and tubal sterilization separately and concurrently 














“T ` JPSA 







Abortion 
alone 
(n = 14,029) 


Age (yr) 
20-29 78.2 
30-44 21.8 
Race 
White -7 44.0 
All other races 56.0 
Marital status 
Never married 51.2 
Ever married 48.8 


No. of previous 
pregnancies 


<2 69.7 
>2 30.3 
Presence of preexist- 10.1 
ing medical condi- 
tions ' . 
Board-certified obste- _ 66.7 
trician/gynecologist j 
Approach to the tube i l 
Laparotomy , N/AS 
Other} i i N/A$ 


*Concurrent tubal sterilization and legal induced abortion. 
+ Tubal sterilization not associated with pregnancy. 


Concur-ent* 
(n = £93) 













Tubal 
sterilization 
alonet 
(n = 4925) 






Concurrent 
(n = 183) 








37.9 413 45.4 
627 58.7 546 
39.6" 65.8 56.8 
60.1 34.9 43.2 
14.6 14.1 14.8 
85.1 85.9 85.2 
27.9 44.8 12.6 
721 552 87.4 
2:4 31.9 40.4 
47.1 74.2 72.7 
15.8 8.0 9.8 
84.7 92.0 90.2 


{Includes approximately 5% culdescopic procedures (vaginal approzch). 


§Not applicable. 


concurrent abortion and tubal sterilization procedures, 
we used data from two separate multicenter, prospec- 
tive studies in the United States: the Joint Program for 
the Study of Abortion (JPSA) and the Collaborative 
Review of Sterilization (CREST). 

JPSA is the study of early complications of legal in- 
duced abortion conducted under the auspices of the 
Centers for Disease Control (CDC). Between [975 and 
1978, 13 institutions provided information on approx- 
imately 84,000 induced abortions. Data were collected 
from university hospitals and proprietary clinics. We 
eliminated abortions performed at proprietary clinics 
in JPSA to make operators’ experience more compa- 
rable between the two studies, since tubal sterilization 
data in CREST were available for hospitals only. We 
also excluded abortions performed on women aged 19 

. years or less. These exclusions limited our analysis: to 
14,922 women aged 20 to 44 years, 14,029 of whom 
had a first-trimester abortion and 893 of whom had a 
first-trimester abortion with concurrent tubal steril- 
ization. 

CREST, which began in 1978, was designed to assess 
the safety and efficacy of various tubal sterilization pro- 
cedures. Women were enrolled from nine centers in 
five cities. We selected 4925 women aged 20 to 44 years 
who had tubal sterilization alone and 183 women who 


had a tubal sterilization concurrent with first-trimester 
abortion in the time period 1978 to 1981. The tubal 
sterilization procedures included all the approaches to 
the fallopian tubes; methods of tubal occlusion in- 
cluded electrocoagulation, bands, clips, fimbriectomy, 
and salpingectomy. 

We determined complication rates for four groups 
of women: (1) the JPSA abortion-alone group--women 
in the JPSA study who had had a first-trimester abor- 
tion a: 12 weeks’ gestation or less (n = 14,029); (2) 
the CREST tubal sterilization—alone group—women 
in the CREST study who were not pregnant at the time 
of their hospital admission for a tubal sterilization 
(m = 4925); (3) the JPSA concurrent group—-women 
in the JPSA study who had had.a first-trimester 
aborticn together with a tubal sterilization (n = 893); 
(4) che CREST concurrent group—women in the 
CREST study who had had a first-trimester abortion 
by vacuum aspiration along with the sterilization pro- 
cedure {n = 183). 

Definition of complications. We used the following 
definitions of intraoperative and postoperative, in-hos- 
pital complications: (1) unintended major surgical pro- 
cedure—any laparotomy, repair of a perforated viscus, 
or repair of a major blood vessel that was performed 
intraoperatively or postoperatively during the same 
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Table II. Crude complication rates* of one or more complications by study group 











Abortion 
alone 
(n = 14,029) 






Complication 





Fever >2 days 0.3 
Transfusion : 0.1 
Unintended surgical 0.6 
procedure 
Life-threatening 0.0 
event i 
Death 0.0 
One or more compli-. : 
cations 
Crude rate 0.9 
Operator training— 0.9 


adjusted rate 


Concurrentt 
(n = 893) 


Tubal sterilization 
alone 
(n = 4925) 










Concurrenit 






1.0 0.6 0.6 
0.1 0.0 0.0 
14 1.2 Ll 
0.0 0.1 0.0 
0.0 0.0 0.0 
2.1 1.7 L6 
L7 1.8 1.7 








*Rate per 100 women. ; 


{Concurrent tubal sterilization and legal induced abortion. 


hospitalization, that was not planned, and that was nec- 
essary because of a problem related -to the tubal ster- 
ilization or abortion; (2) transfusion-—any intraopera- 
tive or postoperative blood transfusion; (3) febrile mor- 
bidity—oral temperature =38.0° C during at least 2 
postoperative days, excluding the first 24 hours after 
operation; (4) other life-threatening events—any intra- 
operative or postoperative cardiac or respiratory arrest, 
myocardial infarction, pulmonary embolus, anaphylac- 
tic shock, or disseminated intravascular coagulation; (5) 
death—death or complication leading to death occur- 
ring within 42 days of operation. 

These categories of complications were chosen be- 
cause they represent life-threatening events or could 
reasonably be expected to result in increased morbidity. 
Moreover, it is reasonable to make comparisons be- 
tween different institutions and different surgical pro- 
cedures because these complications are objective, 
clearly defined outcomes that are not subject to much 
variability in interpretation. 

Since CREST follow-up data were collected by both 
chart review and telephone interview and JPSA data 
by chart review only, the completeness of follow-up data 
concerning rehospitalization in both data sets was not 
comparable. We, therefore, excluded rehospitalization 
from our complication criteria and restricted our anal- 
ysis to in-hospital complications. 

Analytic technique. We calculated complication rates 
for each of the groups separately. To determine which 
variables produced confounding in our data, we cal- 
culated the crude risk of having one or more compli- 
cations for abortion alone versus concurrent tubal 
sterilization and abortion using JPSA data. We also 
calculated the crude risk of complications for tubal ster- 
lization alone versus concurrent tubal sterilization and 
abortion using CREST data. We then standardized for 


potentially confounding variables using the Mantel- 
Haenszel'® method. We examined several clinically im- 
portant characteristics to determine whether important 
differences between our study groups existed. Specif- 
ically, the variables we examined included education 
level, age, gravidity, and marital status of the patient; 
level of operator training, preexisting medical condi- 
tions, and approach to‘ the fallopian tubes. Of these, 
only level of operator training was a confounding vari- 
able in our data set. To allow comparison of the dif- 
ferent group complication rates, we directly standard- 
ized them for level of operator training (Board-certified 
obstetricians/gynecologists versus other physicians in 
training). We then determined the relative risk and 95% 
confidence interval of complications for the CREST 
concurrent group versus the CREST alone group using 
methods indicated by Rothman and Boice." 


Results 


Among the four groups, women in the abortion- 
alone group tended to be considerably younger, be 
ever married, and report fewer prior pregnancies 
than women in the other groups (Table I). However, 
controlling for age, marital status, and gravidity by the 
Mantel-Haenszel method did not appreciably alter our 
results. Both concurrent and tubal sterilization—alone 
groups from the CREST study had proportionately 
more white women than either of the JPSA groups. 

Women who had tubal sterilization alone or concur- 
rently with abortion were more likely to have a preex- 
isting medical condition than women in the abortion- 
alone group (Table I). Women in the CREST groups 
were more likely to have their procedures performed 
by Board-certified gynecologists than women in the 
JPSA groups. The tubal sterilization procedures were 
mainly performed via the laparoscopic approach. The 
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crude complication rates for one or more complications 
were 0.9% for the abortion-alone group, and 2.1% for 
the JPSA concurrent group (Table II). The crude com- 
plication rates were 1.7% for the tubal sterilization— 
alone group and 1.6% for the CREST concurrent 
group. 

The complication rate adjusted for the level of op- 
erator training was 0.9% for the JPSA abortion-alone 
group, 1.7% for the JPSA concurrent group, 1.8% for 
the CREST tubal sterilization—alone group, and 1.7% 
for the CREST concurrent group. 

Analyzing the CREST data only, we found that 
women having concurrent tubal sterilization and in- 
duced abortion had a risk of developing one or more 
complications similar to that of women having tubal 
sterilization alone (operator-adjusted relative risk = 
1.0, 95% confidence interval 0.3 to 3.0). 


Comment 


Our data show for the study population that the risk 
of complications for women having concurrent tubal 
sterilization and induced abortion is similar to that for 
women having tubal sterilization alone. This is intui- 
tively difficult to reconcile with data demonstrating that 
abortion alone and tubal sterilization alone carry cer- 
tain morbidity risks.’* * Two possible explanations are: 
(1) The CREST concurrent tubal sterilization and abor- 
tion group was relatively small. Thus by chance alone 
the CREST concurrent tubal sterilization and abortion 
complication rate may be similar to that of the tubal 
sterilization alone group. That the complication rate 
for the JPSA concurrent group was of a similar mag- 
nitude to that of the CREST concurrent group, how- 
ever, lends support to the contention that there is little 
difference between the complication rates for the con- 
current groups versus the tubal sterilization—alone 
group. (2) Although a separate complication may have 
occurred with each procedure (tubal sterilization and 
abortion), for the concurrent group such complications 
would likely be listed as a single complication, whereas 
for the procedures performed separately they would 
be reported as two separate complications. To the ex- 
tent that this occurred, the complication rate for the 
concurrent group is low. 

Although this is the largest reported study examining 
this issue, it has the following limitations. The data came 
from two different studies and were collected by dif- 
ferent interviewers over different time periods and 
from different institutions. The CREST data in our 
study were collected between 1978 and 1981 from nine 
hospitals located in five United States cities. All nine 
hospitals were affiliated with university medical centers. 
Data were collected both by chart review and by patient 
interview conducted by trained personnel. By contrast, 
JPSA data were obtained from nine hospitals from all 
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regions of the country. Data were collected primarily 
by chart review. 

To limit ascertainment bias that might result from 
comparing data from the two studies, we only consid- 
ered major, objective complications documented in 
medical charts. As there were differences in the method 
‘of determining rehospitalization for the two studies, we 
did not analyze rehospitalization as a separate compli- 
cation. The similarity of the complication rates for the 
JPSA and CREST concurrent groups, however, sug- 
gests that this did not occur to a large extent. 

‘Based on the available data, we defined women who 
had tubal sterilization alone as all those who were not 
pregnant at the time of hospitalization, whereas most 
other studies used the term “interval” to define a tubal 
sterilization performed at least 6 weeks after the ter- 
mination of the last pregnancy.'' Thus we included 
women in the tubal sterilization~alone group who 
never obtained an abortion and those who obtained an 
abortion recently but not during this hospitalization for 
a Sterilization procedure. Inclusion of women who had 
had a recent abortion and potentially had a greater risk 
of complication after tubal sterilization would increase 
the complication rate in our tubal sterilization—alone 
group. It is unlikely that this occurred to a substantial 
degree. 

Since our definitions of major complications differ 
from. those definitions used in other studies, we cannot 
make a direct comparison of. our results with specific 
complication rates reported in other studies examining 
this issue. Some studies included separate rates for ma- 
jor and minor complications,’ immediate and delayed 
complications,'® early complications,’ and immediate 
and early complications.’ Nevertheless, the relative 
risks of complications for the procedures performed 
separately versus concurrently can be compared if it is 
assumed that the same definitions of complications 
were used for comparison groups with each study. 

Shert-term morbidity is one of a number of issues 
requiring consideration when the safety of combined 
abortion and tubal sterilization is discussed. Our study 
supports earlier findings that there is no increase in 
immediate morbidity following a concurrent procedure 
as opposed to separate abortion and tubal sterilization 
procedures. 
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Cesarean section deliveries among adolescent mothers enrolled 


in a comprehensive prenatal care program 


Phyllis C. Leppert, M.D., Pearila Brickner Namerow, Ph.D., and Elizabeth Horowitz, B.A. 
New York, New York 


A comparison was made of the incidences of cesarean section deliveries between mothers 18 years of 
age or younger and those 19 to 21 years of age, all of whom were enrolled in a comprehensive program 
of prenatal care. Also compared were the indications for surgical delivery between the two groups. The 
rate of cesarean section deliveries was 8.7% among mothers 18 years of age o~ younger, compared to 
14.5% among mothers 19 to 21 years of age. The general-ward cesarean section rate at the same 
hospital was 19.4%. Since maternal height and weight, and infant's birth weight may affect the diagnosis 


of cephalopelvic disproportion, these parameters were also evaluated. However, these did not differ 
significantly between mothers 18 years of age or younger and those 19 to 21 years of age or between 
vaginal and surgical births in mothers 18 years of age or younger. Thus, cephalopelvic disproportion did 
not contribute importantly to the cesarean section rate. (AM J OBSTET GYNECOL 1985;152:623-6.) 


Key words: Cesarean section, adolescent pregnancies, comprehensive prenatal care 


Cesarean section birth rates for childbearing women 
of all ages have increased in the United States during 
the past two decades. In nonfederal short-stay hospi- 
tals, this rate rose from 4.5% in 1965 to 17.9% in 1981.! 
Numerous reasons have been cited for this increase, 
including the fact that, recently, more women over 30 
years of age have been giving birth. Since these older 
women have a greater chance of complications, they 
may experience higher rates of cesarean section deliv- 
eries.” * However, the rate of cesarean section births 
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among adolescent mothers also increased from 3.1% 
in 1965 to 13.2% in 1981.' Although these rates are 
lower than those among older women, they represent 
a substantial increase for this age group. 

Information in regard to indications for cesarean sec- 
tion births among adolescent mothers is not particularly 
consistent. Several studies conducted during the 1960s 
suggested that cesarean section deliveries among teen- 
agers, particularly the very young, were primarily re- 
lated to the relatively high incidence of cephalopelvic 
disproportion in this age group.’® However, in 1970, 
Coates’ ound no differences between teenagers older 
than 14 years and those younger in the incidence of 
contracted pelvis, abnormal presentation, or uterine 


dysfunction. Moreover, the cesarean section birth rates 


in these two groups did not differ significantly. Simi- 
larly, Perkins et al.* failed to find significant differences 
between teenagers and older women in the incidence 
of cephalopelvic disproportion or cesarean section 
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Table I. Percentage of cesarean section births, 
by age l 





Percentage of 
cesarean section 


Age of mother (yr) ' births 
‘15 or under (N = 97) "9.3 
16-18 (N = 636) 8.6 
19-21 (N = 896) 14.5 

Total (N = 1629) 11.9 








births. Interestingly, Spellacy et al.” found that the fre- 
quencies of abnormal presentation, fetal distress, pla- 
centa previa, abruptio placentae, and prolapsed cord 
among teenagers were equal to or greater than those 
among mature women. However, cephalopelvic dis- 
proportion was not more prevalent among teenagers, 
and the rates of cesarean section births were similar in 
teenagers and older women. On the other hand, one 
study found that girls 15 years of age or younger had 
pelvic inlets that were significantly smaller than those 
of older women, but that the cesarean section rates for 
teenagers and for women who were 19 to 25 years of 
age did not differ significantly.” 

More recently, one institution reported cesarean sec- 
tion rates of 33% for 14-years-olds, 24% for 15-year- 
olds, and 18% for 16-year-olds, but did not report the 
indications for cesarean section births." In another 
study, the cesarean section rate for adolescent mothers 
in the general clinic was 14.7%.” This rate was 9.2% 
for mothers of similar age in a specialized program, 
despite a larger mean birth weight among this group. 
Also, cephalopelvic disproportion was the least com- 
mon indicator for cesarean section delivery among 
these young mothers. 

The purpose of our report is twofold. First, we com- 
pare the incidences of cesarean section deliveries be- 
tween mothers 18 years of age or younger and those 
19 to 21 years of age, all of whom were enrolled in a 
comprehensive program of prenatal care. Second, ‘we 
compare the indications for surgical delivery between 
the groups. 


Methodology 


All young mothers who had cesarean section deliv- 
eries between September, 1980, and June, 1983, and 
were enrolled in the comprehensive prenatal program 
of the Division of Perinatology of the Departments of 
Obstetrics and Gynecology and Pediatrics, Columbia 
University, were included in this evaluation. The pro- 
gram is staffed by certified nurse-midwives, obstetric 
residents, and attending obstetricians who specialize in 
maternal-fetal medicine. Its purpose is to provide com- 
prehensive antenatal care adapted to the needs of the 
adolescent population in the Washington Heights com- 
munity of Manhattan, New York." All pregnant young 
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women who are under 21 years of age are enrolled in 
this comprehensive program, no matter when in the 
course of their gestation they register for care. The 
staff provides care based on philosophy described else- 
where.'* 

All of the young mothers included in this study were 
managed during their labor by a resident in obstetrics 
in consultation with an attending member of the De- 
partment of Obstetrics and Gynecology. A cesarean sec- 
tian was performed only when a chief resident and the 
attending physician agreed that it was necessary. Dur- 
ing the study period, the general policy of the resident’s 
service was to deliver by repeat section those women 
who had had previous cesarean sections. 

Electronic fetal monitoring was carried out in all of 
the young mothers during their labor, unless they were 
in such active labor that they delivered very shortly after 
their arrival at the hospital. The diagnosis of fetal dis- 
tress was made on the basis of fetal heart rate patterns 
in conjunction with fetal scalp sampling, with the use 
of standard definitions and treatment carried out ac- 
cording to the protocols of the Division of Perinatology. 
Young mothers with breech presentations, including 
primigravid mothers, were allowed a trial of vaginal 
labor if the vertex was well flexed, the estimated fetal 
weight was between 2500 and 4000 gm, and x-ray pel- 
vimetry disclosed adequate pelvic diameters. Cesarean 
section was the method of delivery in breech presen- 
tations when the above-mentioned criteria were not sat- 
isfied or when labor was judged to be dysfunctional. 
Pitocin induction and augmentation were conducted as 
indicated by standard obstetric protocol. Cesarean sec- 
tion for failure to progress or arrest of labor was not 
resorted to unless an adequate trial of Pitocin was un- 
successful. Cephalopelvic disproportion was always di- 
agnosed on the basis of clinical pelvimetry, and in ap- 
proximately one half of the cases the diagnosis was 
supplemented by x-ray pelvimetry. In addition, all cases 
that needed surgical delivery were presented to the 
clinical chief of service for review, and the indication 
for such a delivery was discussed. 

Information in regard to cesarean sections was col- 
lected from statistical records kept by the certified 
nurse-midwives, from individual patient charts, and 
from data collected from birth registrars which are re- 
ported in the Monthly Sloane Hospital for Women Sta- 
tistical Review. Indications for cesarean section deliveries 
were obtained from physicians’ notes and from the in- 
trapartum records of the hospital. 

Since maternal height and weight may be related to 
cephalopelvic disproportion, heights, and weights were 
recorded from the initial antenatal records and were 
checked for accuracy by comparing these measure- 
ments with records of previous visits. The prepregnant 
heights and weights of a sample of adolescent mothers 
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Table II. Frequency distribution of indications for cesarean section, by age of mother 





Indication for cesarean section 





Repeat cesarean section 18 
Fetal distress 17 
Abnormal presentation 14 
Cephalopelvic disproportion 8 
Failure to progress 10 
Arrest of labor . 5 
Abruptio placentae 0 
Prolapsed cord 0 
Severe preeclampsia _0 


Table III. Prepregnant maternal heights and 
weights and infants’ birth weights among 
mothers having cesarean births, by age 






Maternal age (yr) 


Prepregnant weight 


Mean* 124.39 

Standard deviation 24.33 20.47 

Standard error 3.75 2.43 

N 42 71 
Prepregnant height 

Mean* 62.03 61.69 

Standard deviation 2.49 3.48 

Standard error 0.41 0.46 

N 37 57 
Infant birth weight 

Mean* 3065 3258 

Standard deviation 718 : 639 

Standard error 107 72 

N 45 78 





*Not significant by Student’s two-tailed ¢ test. 


18 years of age or younger who had vaginal deliveries 
were also recorded. These data allowed a comparison 
between young mothers who had vaginal deliveries and 
those who had cesarean section deliveries. These data 
were analyzed by means of Student’s two-tailed ¢ tests. 


Findings © y 

During the evaluation period, the rate of cesarean 
section deliveries was 11.9% among mothers 21 years, 
of age or younger who were enrolled in the compre- 
hensive prenatal program, compared to a general-ward 
cesarean rate of 19.4%. As can be seen in Table I, the 
percentage of cesarean section deliveries was 9.3% 
among mothers 15 years of age or younger, compared 
to 8.6% among mothers 16 to 18 years of age and 14.5% 
among mothers 19 to 21 years of age. 

Table H presents the frequency of indications for 
cesarean section among 160 young mothers who had 
reasons clearly documented in their records, The rec- 


18 or younger 
| 






Ag? (yr) of mother 











19 to 21 








25.0 35 39.8 
23.7 21 23.9 
19.4 8 9.1 
11.1 l ll 12.5 
13.9 8 9.1 
6.9 9 2.3 
0.0 1 ll 
0.0 1 1d 
0.0 l Ll 
(100.0) 88 


(100.0) 


Table IV. Prepregnant maternal heights and 
weights among mothers 18 years of age or 
younger, Ey type of delivery 






Type of delivery 


Cesarean section 






Vaginal birth 


Prepregnant weight 


Mean* 123.98 125.80 
Standard deviation 24.33 20.71 
Standard error 3.75 3.09 
N 42 45 
Prepregnant height 
Mean* 62.03 62.34 
Standa-d deviation 2.49 3.24 
Standacd error 0.41 0.51 
N 37 41 





*Not significant by Student’s two-tailed ¢ test. 


ords of 34 of the 194 patients (17%) were either in- 
adequate for this assessment or could not be located 
during tke study. The two most commen indications 
among bc th age groups were previous cesarean section 
and fetai distress. Interestingly, the obstetric compli- 
cations of abruptio placentae, prolapsed cord, and pre- 
eclampsiz were very uncommon indications for cesar- 
ean section. 

In Tacle III, the mean prepregnant heights and 
weights are compared between adolescent mothers 18 
years of zge or younger and mothers 19 to 21 years of 
age. There were no significant differences in height 
and weight between these two groups. This is not sur- 
prising, <ince cephalopelvic disproportion was a less 
frequent indication for cesarean section among the 
younger mothers than it was among the older ones. 
Similarly. birth weights of the infants of these mothers 
did not differ significantly. 

When the prepregnant heights and weights of a sam- 


‘ple of mothers 18 years of age or younger who were 


enrolled in the same program and who were delivered 
vaginally were compared to those of mothers of similar 
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age who were delivered by cesarean section, again no 
significant differences were found (Table IV). 


Comment 


In this study, age was not an important factor in 
relationship to cesarean section birth. A comparison of 
mothers 18 years of age or younger to those 19 to 21 
years of age, all of whom received the same compre- 
hensive prenatal care given in the same environment 
and by the same professional staff, yielded insignificant 
differences in the rate of surgical births. The overall 
rate of cesarean section births among women 21 years 
of age or under in this comprehensive prenatal care 
program was 11.0%. This is considerably lower than 
the rates reported by Finkelstein et al." and by Placek 
et al.! The rate reported here is similar to the one found 
by Neeson et al. (9.2%), and supports their study in 
also suggesting that comprehensive prenatal care for 
adolescent mothers may contribute to lowering the ce- 
sarean section birth rate among them. 

Repeat cesarean section was the most frequent in- 
dication for surgical birth among both older and youn- 
ger adolescent mothers, thus indicating that a previous 
cesarean section is a major risk factor that increases 
with age. This risk factor is iatrogenic, since, if these 
young mothers had been allowed a trial of vaginal de- 
livery after a previous cesarean section, the surgical 
birth rate may have been even lower. Presently, in keep- 
ing with current obstetric practice, adolescent mothers 
in the program may be allowed a trial of labor after a 
previous cesarean birth. 

For mothers under 19 years of age, cephalopelvic 
disproportion was the fifth most common reason for 
cesarean section. Interestingly, the frequency of this 
diagnosis was somewhat lower than it was among moth- 
ers 19 to 21 years of age. The mean maternal heights 


and weights and infant birth weights of patients 18- 


years of age or younger compared to those 19 to 21 
years of age, were not statistically significant. However, 
the mean birth weight of babies born to mothers 18 
years of age or younger was 133 gm less (Table III) 
than the mean birth weight of the babies of mothers 
19 to 21 years of age. This difference could contribute 
clinically to the frequency of cephalopelvic dispropor- 
tion in the younger group of mothers. In the popula- 
tion studied, we previously determined that 4% ‘of 
younger mothers had babies of 32 weeks’ gestation or 
less, compared to 1% of older mothers, a finding that 
partially explains the decreased mean birth weight of 
the infants born to younger mothers." In addition, ma- 
ternal heights and weights were similar for patients 18 
years of age or younger who had vaginal or surgical 
births. These are not particularly surprising findings, 
since cephalopelvic disproportion is a relative term and 
implies that a vertex is too large for the particular pelvis 
through which it must pass during birth. 
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Although we cannot be absolutely certain that the 
categories of failure to progress in labor and arrest of 
labor did not contain patients who in fact had cephalo- 
pelvic disproportion, it should be noted that the chief 
of service emphasizes the clinical differences between 
cephalopelvic disproportion and failure to progress, 
and arrest of labor caused by anomalies of the expulsive 
forces, whether they be uterine or those of the vol- 
untary muscles during the second stage of labor. Thus, 
insofar as we are able to ascertain, patients assigned to 
the categories of failure to progress and arrest of labor 
had. difficulties with the expulsive forces in general, 
rather than cephalopelvic disproportion. 

In conclusion, then, in this study, cephalopelvic dis- 
proportion was not an important contributor to the 
cesarean section rate among young mothers, a finding 


that is in agreement with that of Spellacy et al.° 
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Association of elective repeat cesarean delivery and persistent 
pulmonary hypertension of the newborn 


C. Kirby Heritage, M.D., and M. Douglas Cunningham, M.D. 


Lexington, Kentuchy 


Seventy-one cases 3f persistent pulmonary hypertension of the newborn have been reviewed in an 
attempt to identify possibly preventable causes. Three groups of infants were identified. The first group 
consisted of 36 infants with evidence of perinatal asphyxia. The second group was made up of 23 infants 
who exhibited a var'ety of associated factors including pneu monia, septic shock, and congenital 
diaphragmatic hernia. A third group included 12 infants delivered by elective repeat cesarean section. 
Infants in the third group did not have evidence of perinatal asphyxia, meconium aspiration, or infection. 
Chest roentgenogrems revealed amniotic fluid aspiration in seven cases, retained lung fluid in three cases, 
and normal findings in two cases. All 12 infants in the third group developed respiratory distress which 

_ eventually prcgressed to respiratory failure and persistent pulmonary hypertension of the newborn. These 
data suggest that infants of elective repeat cesarean deliveries are at risk for developing persistent 
pulmonary hypertension of the newborn and constitute a group of patients with a potentially preventable 


course of events. (AM J OBSTET GYNECOL 1985;152:627-9.) 


Key words: Cesarean section, newborn infant, pulmonary hypertension 


Since first described by Gersony et al.’ in 1969, per- 
sistent pulmonary hypertension of the newborn (also 
known as persistent fetal circulation) has been recog- 
nized as a serious problem occurring in the immediate 
newborn period. The clinical picture develops primar- 
ily in term and positerm infants in the first 24 hours 
of life and consists of evidence of pulmonary arterial 
hypertension with right-to-left shunting at the foramen 
ovale and/or ductus arteriosus and severe hypoxemia. 
During the last 15 years, a variety of perinatal compli-. 
cations have been determined to be associated with the 
occurrence of this disease; among them are perinatal 
asphyxia, aspiration syndromes, retained lung fluid, in- 
trapartum infection, and congenital diaphragmatic 
hernia.?* Despite numerous treatment modalities, mor- 
tality remains 50% and higher. Obstetricians opting to 
identify antepartum events leading to the development 
of persistent pulmonary hypertension of the newborn 
may be able to prevent or ameliorate this disease 
process. 

In this study we identified the perinatal risk factors 
related to persistent pulmonary hypertension of the 
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newborn in a series of infants in an attempt to uncover 
potentially preventable cases. We describe a group of 
infants, all of whom were products of elective repeat 
cesarean delivery, that appear to beat particular risk 
for persistent pulmonary hypertension of the newkorn. 


Subjects and methods 


The 1257 newborn admissions during a 30-month 
period (July, 1980, to December, 1982) to the University 
of Kentucky Medical Center, Neonatal Intensive Care 
Unit, were reviewed to determine which infants had a 
clinical course consistent with persistent pulmonary hy- 
pertension of the newborn. Our diagnostic criteria for 
persistent pulmonary hypertension of the newborn are 
listed in Table I. 

The cases were evaluated to ascertain which could 
have been potentially preventable. The prenatal course 
was reviewed for the following information: (1) length 
of labor prior to delivery, (2) presence or absence of 
ruptured membranes, (3) presence or absence cf me- 
conium-stained amniotic fluid, (4) evidence of fetal dis- 
tress, (5) evidence of maternal infection, and (6) results 
of testing for fetal lung maturity. The intrapartum pe- 
riod was reviewed for: (1) type of anesthesia procedure 
used and (2) whether forceps were required. The post- 
partum period was reviewed for: (1) 1- and 5-minute 
Apgar scores, (2) evidence of infection, (3) length of 
time on ventilation, and (4) chest roentgenographic 
findings. 

The chest roentgenograms were read by a pediatric 
radiologist without prior knowledge of the intent of the 
study. A diagnosis consistent with aspiration was made 
on the basis of a typical chest roentgenogram pattern 
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Table I. Diagnostic criteria for persistent pulmonary 
hypertension 





1. Artertal-alveolar gradient >500 torr with Pago, <40 torr 
while on mechanical ventilation: 
2. Evidence of right- -to-left shunt by 
Physical examination 
Differential oxygenation or oximetry 
Echocardiography 
3. Gestational age #37 wk 





Table II. Related diagnosis 





No. of . 

Diagnosis patients 
Meconium aspiration 20 
Perinatal asphyxia : 16 
Elective repeat cesarean delivery 12 
Pneumonia ; ; 12 
Sepsis 9 
Congenital diaphragmatic hernia 2 





of lung hyperinflation with irregular pulmonary den- 
sities and multiple streaks. The diagnosis of retained 
lung fluid was determined by a roentgenographic pat- 
tern which included fluid in the minor fissure and 
prominent perihilar streaking. A roentgenographic di- 
agnosis of pneumonia was dependent on the appear- 
ance of a pattern of patchy infiltrates and/or air bron- 
chograms. 


Results 


Seventy-one infants met diagnostic criteria for having 
persistent pulmonary hypertension of the newborn. 
Three groups of patients were identified. Group 1 con- 
sisted of 36 infants (51%) that had evidence of perinatal 
asphyxia. Of these, 20 infants were noted to have had 
a history of meconium aspiration that progressed to 
persistent pulmonary hypertension of the newborn. Of 
these 20 cases, 13 did not have tracheal suctioning per- 
formed prior to the infant’s first breath. Group 2 con- 
sisted of 23 infants (32%) who had several associated 


factors including sepsis, pneumonia, and congenital _ 


diaphragmatic hernia (Table II). Group 3 consisted of 
12 infants (17%) who were products of elective popes 
cesarean ‘delivery. 

Thirty-one cases were the product of cesarean deliv- 
ery with 15 cases classified as emergency deliveries and 
16 cases as elective deliveries. Of the elective cesarean 
deliveries, four were primary deliveries, being per- 
formed for either breech presentation (three cases) or 
maternal interest (one case). The remaining 12 cases 
were elective repeat cesarean deliveries and were ex- 


amined in greater detail (Table IH). In none of the: 


cases was an amniocentesis performed: for fetal lung 
maturity testing, nor was fetal heart rate monitoring 
performed. Onset of labor was noted in two of the 12 
cases, and.ruptured membranes occurred in one case 
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‘Table III. Characteristics of elective repeat 


cesarean deliveries in 12 cases of persistent 
pulmonary hypertension of the newborn 





No. of 
Parameter patients 
‘ ‘Amniocentesis 
Fetal distress 
Labor 
Ruptured membranes 
Meconium 
_ Asphyxia 
Apgar score <5 at 1 min 
Apgar score <7 at 5 min 
Presence of respiratory distress 
Birth 
4 hr of age 
8 hr of age 
Evidence of infection 
Chest roentgenogram findings 
Amniotic fuid aspiration 
Retained lung fluid 
Normal 
Pneumonia 
Length of ventilation 
112-300 hr (mean = hr) 
650 hr 
Air leak 
Chronic lung disease 
Death 


_ 
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2 hours prior to delivery. Meconium-stained amniotic 
fluid was not present in any of the cases and Apgar 
scores revealed no evidence of perinatal asphyxia. 

All 12 infants were bulb-suctioned immediately after 
delivery and no further resuscitative efforts were re- 
quired. Oxygen supplementation was not required in 
any of the 12 elective repeat cesarean deliveries at birth, 
but respiratory distress was present in four infants by 
1 hour of age and was evident in all 12 infants by 8 
hours of age. 

No known signs of maternal infection occurred prior 
to, or after, delivery in the elective repeat cesarean sec- 
tion cases, and all routine studies for bacterial infection 
were negative. 

Review of initial chest roentgenograms revealed find- 
ings consistent with amniotic fluid aspiration in seven 
cases. Findings consistent with retained lung fluid were 
noted in three infants and two had normal films. None 
of the infants was diagnosed as having congenital prieu: 
monia. 

All 12 infants required mechanical ventilation by 24 
hours of age. Length of time on mechanical ventilation 
for the 10 survivors ranged from 112 to 300 hours 
(mean 176 hours) for nine infants with one infant re- 
quiring 650 hours of mechanical ventilation. Six of the 
12 infants developed pneumothorax or other pulmo- 
nary air leak. Chronic lung disease of infancy (bron- 
chopulmonary dysplasia) ultimately developed in two 
cases. 

Three of the 12 infants died, two in the acute period 
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(at 3 and 4 days of age) and the third at 6 months of 
age after the development of cor pulmonale secondary 
to chronic lung disease of infancy. The nine survivors 
have been followed up in an outpatient setting for 18 
to 48 months. One child exhibits abnormalities by the 
Denver Developrrental Screening Test at 2 years of age, 
while the other eight children have no abnormalities 
on screening examination. 


Comment 


Data in this study are consistent with previous reports 
of the association of persistent pulmonary hypertension 
of the newborn and elective repeat cesarean delivery. 
Leder et al.,° in 1980, reported that 15% of their pa- 
tients with persistent pulmonary hypertension of the 
newborn were the product of elective repeat cesarean 
delivery. Schreiner et al.™® have also reported the as- 
sociation of amniotic fluid aspiration and retained lung 
fluid with the development of persistent pulmonary 
hypertension of the newborn in elective repeat cesarean 
deliveries. 

National Institutes of Health statistics? document that 
cesarean deliveries account for almost 20% of all de- 
liveries, and elective repeat cesarean deliveries make 
up approximately one third. 

Our studies revealed that 17% of all infants with 
persistent pulmanary hypertension of the newborn 
coming into our care were products of elective repeat 
cesarean deliveries and presented with chest roentgen- 
ographic patterns consistent with either amniotic fluid 
aspiration or retained lung fluid. 

An absence of labor in most of the deliveries in these 
12 cases may be associated with the subsequent devel- 
opment of respiratory distress and persistent pulmo- 
nary hypertension of the newborn. A number of pos- 
sible explanations have been offered and they include 
(1) absence of labor-stimulated lung fluid resorption," 
(2) lack of labor-stimulated lung maturation and sur- 
factant release," and (3) lack of labor-induced dimi- 
nution of pulmonary vascular resistance."? Presently no 
clear etiologic explanation of persistent pulmonary hy- 
pertension of the newborn exists, and thus an expla- 
nation in relation to elective repeat cesarean deliveries 
cannot be offered as well. 
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In conclusion, it would appear from our observations 
that the infants who are products of elective repeat 
cesarean deliveries may do well initially only to be found 
later to have progressive respiratory distress and per- 
sistent pulmonary hypertension of the newborn. In the 
absence of a clearer understanding of the relation of 
persistent pulmonary hypertension of the newborn and 
elective repeat cesarean delivery an anticipatory 24- 


` hour period of special care and observation for these 


newborn infants appears warranted. 
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Thiazide diuretics and bone mineral content in 
postmenopausal women 


Pamela Adland- Davenport, B.S.Pharm., Michael W. McKenzie, Ph.D., 
Morris Notelovitz, M.D., Ph.D., Lynda C. McKenzie, R.N., M.Ed., and 
Jane F. Pendergast, Ph.D. 


Gainesville, Florida 


This retrospective study of 54 postmenopausal women taking thiazide diuretics found that bone mineral 
measurements and bone fracture prevalence did not differ significantly from those of matched control 
subjects. Matching on the variables of type of menopause (surgical/nonsurgical), years postmenopausal, 
duration of estrogen therapy (if any), daily intake of dietary and supplemental calcium and vitamin D, and 
Quetelet index was done without knowledge of the bone mineral measurements. Bone mass was recorded 
as the bone mineral content and bone density of the distal and midshaft radius. Only fractures associated 
with osteoporosis (hip, rib, vertebrae, and wrist) were recorded. This study suggests that thiazide diuretics 


do not provide protection against osteoporosis. (AM J OBSTET GYNECOL 1985;152:630-4.) 


Key words: Thiazides, osteoporosis, fractures, bone mineral content, postmenopausal 


Osteoporosis is a condition which results from a pro- 
gressive and prolonged loss of bone mineral content 
with advancing age. The primary mechanism for the 
development of osteoporosis is believed to be a gradual, 
increased resorption of bone over a prolonged period 
of time rather than a decrease in bone formation.' The 
rate of bone resorption is increased by a number of 
known factors, one of which is prolonged usage of med- 
ications such as corticosteroids, anticonvulsants, alu- 
minum-containing ‘antacids, and thyroid supplements. 
Furosemide and ethacrynic acid are thought to be po- 
tentially detrimental to postmenopausal women be- 
. cause of their hypercalciuric activity,” but thiazide di- 
uretics have been postulated to protect against bone 
loss by decreasing urinary calcium excretion.’ 

The objective of this study was to investigate the ef- 
fect of thiazide diuretics on bone in postmenopausal 
women. i 


Methods 


The Center for Climacteric Studies in Gainesville, 
Florida, has recorded the diet, medication histories, 
and bone mineral content of more than 1000 post- 
menopausal women. These women were middle-class, 
well-educated Caucasians, who voluntarily sought care 
through this research and educational center. A ret- 
rospective review of these files produced a sample of 
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64 women receiving thiazide medication at the time of 
their initial interview. Fifty-four of these postmeno- 
pausal women could be matched with postmenopausal 
women not receiving thiazide diuretics on the basis of 
the following factors: type of menopause, surgical/non- 
surgical; years postmenopausal; duration of estrogen 
supplementation (if any), categorized as <2 years, 2-5 
years, or >5 years; daily dietary and supplemental cal- 
cium and vitamin D, categorized according to <700, 
700 to 1400, or >1400 mg of calcium and <400, 400 


‘to 1000, or >1000 IU of vitamin D; and finally the 


Quetelet index* as an indicator of bone mass. 

There was no difference >0.05 for all matched part- 
ners on the Quetelet index and no more than 5 years’ 
difference in years postmenopausal. Women in the 
early menopause were matched within 1 to 2 years. | 

The prevalence of bone fractures was recorded for 
both groups based on patient history at the initial in- 
terview. Radiographs of the vertebrae were not avail- 
able. Only fractures of the ribs, hips, wrists, and ver- 


- tebrae were included, since these types of fractures are 


representative of those associated with osteoporosis. 
Only fractures that occurred during the duration of 
thiazide therapy were recorded. Likewise, fractures in 
the matched control subjects were recorded only if they 
occurred within the same time period as the duration 
of thiazide therapy in the matched pair. 

Bone mass was recorded as the bone mineral content 
and bone density of the distal and midshaft of the ra- 
dius for all postmenopausal women at the time of their 
initial visit to the Climacteric Center. The bone mineral 


*[(Weight kg)/(lieight cm)*] x 100. 
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Table I. Matched variables for postmenopausal women receiving thiazide therapy 













































Natural Natural Surgical Surgical 
menopause, on menopause, no menopause, en menopause, no Total women Total women, 
thiazide thiazide thiazide thiazide on thiazide no thiazide 
Matched variable (n = 39) (n = 39) (n = 15) (n = 15) (n = 54) (n = 54) 








Age (yr) 64.5 + 8.1* 60.3 + 13.8 

Years postmeno- 16.6 + 9.4 15.6 + 9.3 
pausal 

Quetelet index 0.244 + 0.05 0.239 + 0.03 
(kg/cm?) 

Duration of estrogen 0.87 + 1.1 0.87 + 1.1 
(yr) 

Calcium (mg/day) 804 + 458 896 + 590 

Vitamin D (1U/day) 1261 + 4062 921 + 3476 





*Mean + SD. 


Table II. Diuretic formulations used by 
postmenopausal women (n = 54) 


Diuretic No. 

Dyazide (25 mg hydrochlorothiazide, 50 mg 30 
triamterene) 

Hydrochlorothiazide, 25 or 50 mg 14 

Aldactazide (25 mg hydrochlorothiazide, 2 


25 mg spironolactone) 
Chlorthalidone, 50 mg 


Apresazide (hydrochlorothiazide, 25 mg 1 
hydralazine) 

Aldoril (25 mg hydrochlorothiazide, 250 l 
mg methyldopa) 

Chlorothiazide, 250 mg 1 

Ser-Ap-Es (15 mg hydrochlorothiazide, 1 
0.1 mg reserpine, 25 mg hydralazine) 

Moduretic (50 mg, hydrochlorothiazide, l 
5 mg amiloride} 

Diupres (chlorothiazide, 0.125 mg 1 
reserpine) 


content measurements were obtained while these 54 
women were receiving thiazide medications. The mid- 
shaft radius reflects mineralization of the cortical bone 
while the distal radius has a mixture of trabecular (25%) 
and cortical bone. 

The Norland Digital Bone Densitometer (Model 
278, Norland Corp., Ft. Atkinson, WI 53538) was used 
for densitometry evaluations. Depending on operator 
technique, the manufacturer-reported precision is in 
the range of 1% to 3% with an accuracy of 1% of the 
stated value. ae 

The serum calcium levels, bone mineral measure- 
ments, and prevalence of fractures of the two groups 
were recorded after matching was completed. 

An analysis of covariance was performed on the four 
response variables: midshaft bone mineral content, 
midshaft density, distal bone mineral content, and distal 
density. Each model tested for a difference between the 
diuretic and nondiuretic groups and between the sur- 
gical and nonsurgical menopause groups and for an 
interaction between these two factors, while controlling 














60.3 + 12.8 53.8 + 17.5 63.3 + 9.7 59.8 + 13.3 
19.3 + 14.4 17.9 + 13.9 17.3 + 10.9 16.2 + 10.7 
0.248 + 0.05 0.246 + 0.04 0.245 + 0.05 0.240 + 0.03 
1.73 + 1.1 1.73 + 1.1 LIL 1.1 lll + 1.1 
1152 + 907 1046 + 599 902 + 627 938 + 591 

363 + 381 355 + 307 1011 + 3469 764 + 2958 


Table III. Daily dosages of thiazide diuretics 
in postmenopausal women (n = 54) 







Average 
Thiazide daily dose* 
(mg/day) (mg) 
Hydrochlorothiazidet 22.9 + 11.5 
100 mg 2 3.7 
75 mg 2 3.7 
50 mg 18 31.5 . 
25 mg 20 35.2 
<25 mgt 8 14.8 
} Unknown I 1.8 
Chlorothiazide, 250 mg 2 3.7 
Chlorthalidone, 50 mg 2. 3.7 
Total 55§ 100 


*Chlorcthiazide, 250 mg, and chlorthalidone, 50 mg, are 
equivalent to 25 mg of hydrochlorothiazide diuretic activity. 
A total of 53 dosages of hydrochlorothiazide equivalent activ- 
ity were averaged, 

fOne subject took an unknown dose of hydrochloro- 
thiazide. 


These subjects took hydrochlorothiazide as needed, every 
other day, or three to four times a week. 


§One subject took hydrochlorothiazide, 25 mg, and chlo- 
rothiazide, 250 mg, each day. 


for the effect of a covariate. This method presumes a 
straight-line relationship between the response variable 
and the covariate (that is, a matching variable), but 
the slopes were allowed to differ between the two 
menopause groups. The x? analysis was used to de- 
termine significance of fracture prevalence between 
the two groups. Statistical significance was established 
ata = 0.05. 


Results 


Of the 64 postmenopausal women who received thi- 
azide diuretics at the time of their initial bone mineral 
measurements, only 54 could be matched to post- 
menopausal women who were not taking thiazide di- 
uretics according to the variables listed in Table I. No 
statistically significant differences existed between the 
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Table IV. Mean bone mineral measurements in postmenopausal women taking thiazide diuretics and in 


matched control subjects 











Thiazide groub 





Nonthiazide group 
















Midshaft 


Bone mineral content (gm/cm) 0.789 + 0.147 0. 

Bone density (gm/cm?) 0.669 + 0.09 0. 
Distal. 

Bone mineral content (gm/cm) 0.743 + 0.21 0 

Bone density (gm/cm?) 6.408 + 0.11 0 


















Surgical Natural Surgical Natural 
menopause menopause menopause menopause 
Bone mineral measurements (n = 15) in = 39) (n = 15) (n = 39) p Value* 





0.11 0.784 + 0.16 0.726 + 0.13 0.48 
0.10 0.629 + 0.10 0.599 + 0.10 0.09 
+ 0.14 0.732 + 0.17 0.697 + 0.15 0.24 
+ 0.09 0.379 + 0.10 0.384 + 0.14 0.40 











*p Values are for the comparisons of combined surgical and natural menopause women in each of the two groups, thiazide 
and matched controls. No interaction was found between the diuretic and menopause groups in any model (p > 0.05). 


tMean + SD. 


Table V. Incidence of fractures in 
postmenopausal women on thiazide drugs 
compared to that in matched controls 


















No. 
with 
fractures 


No. 
without 
fractures 


È 
Groups Value 


Women on thiazides 8 42* À 
Women not on thiazides 12 38 0.45 


*A fracture.history could not be documented in four sub- 
jects on thiazide. 


two groups of women as determined by these vari- 
ables. 

The 54 women were taking various thiazide for- 
mulations with the combination cf 25 mg of hydro- 
chlorothiazide and 50 mg of triamterene being the most 
frequently prescribed product (Table II). The daily 
dosages of the thiazide formulations are presented in 
Table III. Average duration of thiazide therapy was 
6.1 + 5.9 years (range of 2 to 288 months) in the 50 
subjects in whom documentation could be obtained. 

No significant differences were demonstrated in the 
response variables between diuretic and nondiuretic 
postmenopausal women (Table IV). However, the 
means of all response variables reported (midshaft 
bone mineral content, midshaft density, distal bone 
mineral content, and distal density) were higher in post- 
menopausal women receiving thiazide diuretics than in 
the control group. 

There were 14 women who received thiazide di- 
uretics during the first 5 years after the onset of meno- 
pause. Bone mineral content measurements in this 
group did not differ significantly from those in their 
matched pair. 

The serum calcium levels were not significantly dif- 
ferent between the two groups of postmenopausal 
women (9.42 + 0.4 mg/dl in the thiazide group versus 

9.42 + 0.3 mg/dl in the nonthiazide group). 


The prevalence of bone fractures was not statistically 
different between the two groups (Table V). The thi- 
azide group had a total of 12 fractures among eight 
women while the nonthiazide group had 18 fractures 
among 12 women (Table VI). When all types of frac- 
tures were examined among the postmenopausal 
women in the two groups without regard to the time 
limits of thiazide therapy, the matched control subjects 
(21/54, 38.8%) and the thiazide group (20/54, 37.0%) 
had similar incidences. 


Comment 


This study matched subjects on factors that are 
known to influence bone resorption in postmenopausal 
women, thereby allowing thiazide treatment to be in- 
dependently evaluated. Therapies of at least 1400 mg 
of calcium per day,’ 400 to 1000 IU of vitamin D per 
day, and estrogen replacement within 5 years of onset 
of menopause have been demonstrated to protect the 
postmenopausal woman from accelerated bone loss.* 
The type of menopause a woman undergoes can also 


` influence bone loss. Twenty-five percent of women with 


natural menopause lose bone at an accelerated rate, 
whereas up to 50% of women with surgical menopause 
have accelerated bone loss. Because obese women 
rarely develop osteoporosis, the Quetelet index was 
used to match thiazide-taking with non-thiazide-taking 
subjects, thereby excluding weight as a factor influenc- 
ing bone resorption. 

There are several factors that could affect the pos- 
sible inhibitory activity of thiazide medications on bone 
mineral loss. Compliance with thiazide medications was 
unknown. The effectiveness of thiazide therapy may 
be significantly influenced by noncompliance or insuf- 
ficient dosage. Not every factor that influences osteo- 
porosis could be controlled, for instance, daily exercise, 
exposure to the sun, regularity of calcium intake, and 
the effect of other medications. Furthermore, the lim- 
itations of the sample size and retrospective nature of 
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Table VI. Number and types of fractures in postmenopausal women taking thiazides compared to matched 


control subjects 











Thiazide group 


= 





Nonthiazide group 



















Years Months on Type of 
postmenopausal thiazide fracture* 
73 23 156 V,W 
68 24 144 v 
64 13 24 v 
75 42 276 w 
56 7 108 V,V 
76 21 168 H 
63 13 24 V 
75 25 168 V,V 








*H = Hip; R = rib; V = vertebrae; W = wrist. 
















Years 
postmenopausal 


Equivalent 
months 


Type of 
fracture 





81 43 276 R,R 
58 Po i 15 R 
72 22 i 144 H 
8] 36 12 Vv 
51 6 72 W,R 
71 23 144 R,V 
75 37 276 V,R,H 
50 25 288 . H,V 
59 13 156 V 
73 29 24 R 
6l 10 96 Vv 
64 23 . 168 V 





Equivalent months to the duration of thiazide therapy in the matched pair. 


_ the study must be considered. The bone measurements 
used in this study were one-time recordings after meno- 
pause and the initiation of thiazide medication. How- 
ever, the group is representative of a large proportion 
of postmenopausal women, and the matched pair de- 
sign should have controlled many of the major factors 
related to osteoporosis. 

It has been well established that thiazide diuretics 
decrease urinary calcium excretion.”* However, differ- 
ences in total serum calcium levels were not evident in 
this study. Mohamadi et al. evaluated 11 hypertensive 
patients receiving 50 mg of hydrochlorothiazide twice 
daily for a 3-month period. The mean serum total cal- 
cium concentration was significantly higher in the thi- 
azide-treated group than in the control subjects. How- 
ever, the: mean ionized calcium concentration was not 
significantly different between the two groups. Stote 
et al.'! found that subjects receiving 50 mg of hydro- 
chlorothiazide twice daily for 25 days did have a sig- 
nificant increase in both total and ionized plasma cal- 
cium. These levels remained elevated for 2 weeks after 
treatment was discontinued. Transbol et al. reported 
no change in total serum calcium level after 37 months 
of 5 mg of bendroflumethiazide treatment in early post- 
menopausal women. Christiansen et al. showed an 
initial increase of total serum calcium in subjects on a 
regimen of thiazide therapy but the values returned to 
basal levels by 12 and 24 months of treatment. This 
paralleled a transient inhibition of bone resorption. 
The subjects tested were women in their early meno- 
pause who received 5 mg of bendroflumethiazide daily. 

It has been proposed that, because the elevation of 
serum calcium may be a transitory effect, the inhibition 
of bone loss may be demonstrated only within the first 
several years of the onset of menopause. Within our 


study population, 14 women received thiazides within 
the first 5 years after the onset of menopause. Serum 
calcium levels and bone mineral content measurements 
did not differ from those in the matched pairs. Thus, 
based on this small sample, a transitory inhibitory effect 
of thiazides on bone was not evident. Consequently, any 
protective effect by thiazides during the later years of 
menopause would seem unlikely. 

The lack of a demonstrable significant difference 
in bone measurements of thiazide-treated postmeno- 
pausal women has been reported by other investiga- 
tors.’*'° A 2-year study of 315 women in early meno- 
pause (0.5 to 3.0 years after cessation of menses) was 
conducted to determine the inhibiting effects of ben- 
droflumethiazide (5 mg daily) on bone resorption."? 
Bone mineral content was measured every 3 monzhs in 
both dis:al forearms by photon absorptiometry. Thia- 
zides had only a transient inhibition on bone resorption 
which was apparent for the first 6 months of the trial. 
After 2 years, the thiazide and control groups showed 
decreases in bone mineral content of 1.5% and 3.3%, 
respectively. In a second trial by the same investigators, 
the bone mineral content in 63 women in early meno- 
pause who received bendroflumethiazide (5 mg daily) 
was measured over a 3-year period.’ As in the first 
study, bone mineral content remained constant during 
the first 6 months of therapy. However, at the end of 
the 3-year trial, there was no significant difference in 
bone mineral content between the postmenopausal 
women receiving thiazide diuretics and those receiving 
the placebo. Bone mineral content averaged 94.1% of 
baseline in the control group and 95.2% in the thiazide- 
treated group (p > 0.50). The authors stated that the 
initial beneficial effect on bone mineral loss might be 
the result of a decreased bone turnover (less bone re- 
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sorption than bone formation), until a new steady state 
of bone metabolism was achieved. These investigators 
concluded that the long-term prevention of postmeno- 
pausal bone loss by thiazide diuretics is doubtful.” . 

In contrast to the ineffectiveness of thiazides to in- 
hibit postmenopausal bone loss, a recent retrospective 
study of 323 elderly Japanese men (mean age 68) re- 
ported bone resorption to be significantly influenced 
by thiazide therapy.’ Men receiving a minimum daily 
dose of 25 mg of hydrochlorothiazide for a mean du- 
ration of 7.25 years were compared to 1045 untreated, 
normotensive men. Bone mineral content measured by 
photon absorptiometry at five skeletal sites was signif- 
icantly increased in the thiazide-treated sample. 

Estrogen in the woman and testosterone in the man 
function to maintain skeletal integrity. However, ‘in 
women the precipitate reduction in estrogen levels is 
an acute event occurring at the onset of menopause 
while in men the decline in testosterone is a more subtle 
and gradual regression. During the first 5 years of 
menopause women have been reported to lose bone 
mineral content at a rate six times that of men.’ Not 
until a woman has reached her 60s will this rate of loss 
decline and become similar to that of her male coun- 

. terpart. The difference between thiazide effect on bone 
mass in elderly men and postmenopausal women may 
be explained by the abruptness of menopause. Thus in 
the early postmenopausal woman (6 months to 5 years) 
the abrupt loss of estrogen and the accelerated rate of 

” bone loss may eventually override a transient, beneficial 
effect of thiazide therapy. In the elderly man, whose 
loss of bone mass is more gradual, thiazide therapy may 
help protect against progressive bone loss. 

The lack of demonstrable differences in bone min- 
‘eral measurements was further confirmed by a similar 
prevalence of bone fractures in the two groups. The 
intended therapeutic outcome of thiazide therapy in 
postmenopausal women would be a decreased risk of 
bone fractures. The data from this retrospective study 
do not indicate that thiazide therapy would be beneficial 
in this regard. 

One study demonstrated a reduction in the incidence 
of bone fractures in elderly women taking a thiazide 
diuretic.” Women on a regimen of thiazide therapy had 
a fracture incidence of 6.6% compared to an incidence 
of 11.3% in women not taking any antihypertensive 
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medication. However, information on duration of thi- 
azide treatment, years postmenopausal, types of frac- 
tures, time of fractures, and the use of estrogen, cal- 
cium, and vitamin D were not available. 

The results of this retrospective evaluation of thia- 
zide therapy as an inhibitor of bone mineral loss showed 
no significant differences between the women who were 
taking thiazide medication and those who were not re- 
ceiving thiazide diuretics. This is further confirmed by 
a similar prevalence of bone fractures in the two 


groups. 
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High failure rates in outpatient treatment of salpingitis with 
either tetracycline alone or penicillin/ampicillin combination 


S. E. Thompson, M.D., C. Brooks, Ph.D., D. A. Eschenbach, M.D., M. R. Spence, M.D., 
S. Cheng, M.D., R. Sweet, M.D., and W. M. McCormack, M.D. 


Atlanta and Savannah, Georgia, Seattle, Washington, Baltimore, Maryland, San Francisco, 
California, and Brooklyn, New York 


Eight hundred twenty-five ambulatory women with a clinical diagnosis of salpingitis were randomized to a 
40-day course of either penicillin/ampicillin or tetracycline. Forty-four percent of women had gonococcal 
salpingitis and 56% nongenococcal salpingitis. Overall, both regimens cured equal proportions of women: 
At:30 days, 81% were cured by penicillin/ampicillin and 82% by tetracycline. However, the proportion of 
wornen with gonococcal salpingitis cured by 30 days was significantly greater than that of women with 
nongonococcal salpingitis. By 30 days, 14% of women with gonococcal salpingitis and 21% of women with 
nongonococcal salpingitis were not cured by either regimen. These data suggest that both regimens were 
only marginally acceptable for women with gonococcal salpingitis and that neither regimen was acceptable 


for nongonococcal salpingitis. (AM J Oastet GynecoL 1985;152:635-41.) 


Key words: Salpingitis, gonococcal and nongonococcal, penicillin/ampicillin, tetracycline 


Salpingitis is an acute and chronic infectious disease 
of women of immense public health importance be- 
cause it is a major cause of infertility, ectopic pregnancy, 
loss of productivity, and human suffering. A recent 
international symposium underscored the worldwide 
extent of this problem but did not address the issues 
of appropriate antimicrobial therapy at any length.’ 

In 1974, the United States Public Health Service pub- 
lished its first guidelines for the management of sal- 
pingitis.’ Ten days of penicillin with ampicillin or tet- 
racycline alone were the suggested regimens for treat- 
ing ambulatory women. When these recommendations 
were revised in 1979,* these two schedules were again 
the recommendations of choice, although they had 
never been thoroughly tested in field trials. 

In the 1982 Sexually Transmitted Diseases Guide- 
lines,* salpingitis was given a treatment category of its 
own. Recommended therapies now include cefoxitin, 
which is active against penicillinase-producing gono- 
cocci, certain aerobic gram-negative rods, and many 
anaerobes; and combined therapy with a variety of B- 
lactam antibiotics and tetracyclines. However, many 
physicians treating salpingitis in outpatients will con- 
tinue to rely on a penicillin and a tetracycline, either 
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ease Contral, and the Department of Medicine, Emory University 
School of Medicine, Atlanta, the Memorial Medical Center, Sa- 
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alone or in combination because of the difficulty of 
obtaining adequate specimens from the fallopian tubes 
and the lack of availability of many laboratories for 
processing specimens for chlamydia or anaerobes; if 
endocervical cultures are taken at all, they are likely to | 
be processed only for Neisseria gonorrhoeae. The choices 
for antibiotic therapy are also limited; cefoxitin must 
be administered by injection, and it is unlikely that sin- > 
gle-dose therapy with any antibiotic will be sufficient to 
eradicate nongonococcal infections. Also, both cefoxi- 
tin and doxycycline, one of the currently recommended 
tetracycline compounds, are expensive, thus placing 
them outside consideration for use by many public ` 
clinics. 

Our study compared the efficacy of 10 days of a 
penicillin/ampicillin combination with that of 10 days 
of tetracycline alone for the treatment of gonococcal 
and nongonococcal salpingitis in ambulatory women. 
Our data suggest that both regimens were only mar- 
ginally acceptable for women with gonococcal salpin- 
gitis and that neither schedule was acceptable for non- 
gonococcal salpingitis. 


Methods 


Patient population. Patients were enrolled between os 


March, 1976, and December, 1978, at the Boston City 
Hospital; The Johns Hopkins Medical School, Balti- 
more; the Memorial Medical Center, Savannah; the. _ 
Southwestern Medical School, Dallas; the San Francisco 
City Hospital; and the University of Washington School 
of Medicine, Seattle. 

Study eligibility. Women could enter the study if 
they had lower abdominal pain for 14 days or less, did 
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Table I. Therapy, type of salpingitis, and racial distribution by study area 










- Total 832 62 107 
‘Treatment 825 ; 100.0 106 100.0 
APPG/ 405 49.1 28 45.2 54 50.9 


Amp.* 
Tet.t 420 50.9 34 54.8 52 49.1 
GCE 822 100.0 61 100.0 197 100.0 


Positive 358 43.6 17 27.9 60 56.1 


Negative 464 56.5 44 72.1 47 43.9 

~ Race 826 100.0 62 100.0 107 100.0 

“Black 548 66.3 53 85.5 100 93.5 

White/ 278 33.7 9 14.5 7 6.5 
other 


132 195 
132 100.0 189 3 
66 50.0 93 49.2 38 48.7: 126 48.8 


131 100.0 191 


132 100.0 195 i l 
117 88.6 155 79,50 42 53.9 81 32.1 






San 
Francisco 









66 500 96 508. 40 513 132 512 


55 420 99. BLB © 220 99.7... 105 ` 40.7 
76 58.0 927 48.2 052: 070.83 U15830 59.3 


15 11.4 40 20.5 36 46.20 TTL 67.9 





*APPG/Amp. = Aqueous procaine penicillin G, 4.8 mU, plus 1 gm probenecid plus ampicillin, 2.0 gm/day for 10 days. 


TTet. = Tetracycline hydrochloride, 2.0 gm/day for 10 days. 


tEndocervical gonococcal infection. 


not require hospitalization, and fulfilled certain criteria 
for the diagnosis of salpingitis (see next section). 
< Women with recurrent episodes of salpingitis were also 
~ eligible for the study. We excluded women for any of 
these reasons: pregnancy, antimicrobial therapy within 
2 weeks of the admission visit, or allergy to any of the 
study drugs. 

Criteria for diagnosis. A diagnosis of salpingitis was 
established by history and a bimanual pelvic exami- 
nation positive for at least three of the following: direct 

. abdominal tenderness to palpation, tenderness on ma- 


-io nipulation of the uterine cervix, adnexal tenderness or 


“asses, or lower abdominal rebound tenderness. These 
were the clinical criteria which, when found together, 
have been most highly predictive of laparoscopically 
confirmed salpingitis.’ 

The on-site investigator calculated an index of dis- 
ease activity for each patient, termed the severity score, 
which provided a semiquantitation of the extent of dis- 
ease and permitted assessment of both changes in the 

‘course of the disease during follow-up examinations 
and comparisons between study sites, Eight indicators 

~ of pelvic inflammation, direct and rebound abdominal 
tenderness, decreased bowel sounds, cervical motion 
tenderness, and right and left adnexal tenderness and 

enlargement, were given numerical values from 0 to 3 

indicating increasing degrees of severity. The individ- 
ual values were totaled to provide a single numerical 
index of severity of disease ranging from 0 (no disease) 
to 24. This score has been useful in predicting antibiotic 


treatment failure in women hospitalized with salpin- 


gitis.* 

Criteria for hospitalization. Women were hospital- 

ized if the diagnosis of salpingitis was in question, if a 
- large pelvic mass was palpated, if the illness was severe, 


or if the patient was vomiting. None of these patients 
was enrolled in our study. 

Enrollment procedures. At the first visit, the inves- 
tigator obtained written informed consent, a standard- 
ized history, and an endocervical specimen for N. gon- 
orrhoeae. Women with positive cultures for N. gonor- 
rhoeae were classified as having gonococcal salpingitis, 
and those with negative cultures as having nongono- 
coccal salpingitis. All patients were randomly assigned 
to one of the two treatment regimens, according to a 
random numbers list generated at the Centers for Dis- 
ease Control. Patients received either aqueous procaine 
penicillin G, 4.8 million units intramuscularly, together 
with a gram of probenecid orally, followed by ampicillin 
monohydrate, 0.5 gm four times a day orally for 10 
days; or tetracycline hydrochloride, 1.5 gm orally as a 
single loading dose, followed by tetracycline, 0.5 gm 
four times a day orally for 10 days. The same lots of 
antibiotics were used in all locations. 

Determination of therapy-produced cure. Investi- 
gators decided if the patient was cured at each follow- 
up visit. The decision was based on the severity scores 
and predetermined criteria: (1) the clinician's judgment 
on the necessity of switching to another antibiotic reg- 
imen during the 10 days of initial therapy with a pro- 
tocol drug, (2) the need to continue another antibiotic 
regimen after the 10 days of initial therapy, or (3) the 
need to reinstitute therapy with any antibiotic schedule, 
either standard or nonprotocol, any time after com- 
pletion of the initial regimen except if the patient was 
considered cured at any previous follow-up.visit-and 
there was a minimal interval of 2 weeks before return 
with new signs and symptoms of salpingitis; this was 
considered to be a new episode. 

Microbiologic techniques. All specimens were plated 
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Fig. 1. Pelvic inflammatory disease cure curves with penicillin/ampicillin and tetracycline. 


immediately onto Thayer-Martin medium, brought to 
the laboratory in a candle-extinction jar within 2 hours, 
and incubated at 35° C in a 5% carbon dioxide atmo- 
sphere. Colonies were harvested and frozen at — 70° C 
in trypticase soy broth and were shipped to Atlanta on 
dry ice. Isolates were confirmed as N. gonorrhoeae by 
sugar utilization tests (Minitek), and  antimicro- 
bial susceptibility patterns to penicillin and tetracy- 
cline were determined according to an agar dilution 
method.’ 

Statistical analysis. Survival (lifetime) analysis of 
data was used as the primary method. This technique 
is used when interest is in the time to occurrence of 
some event, often time to death or to occurrence of 
disease, particularly when the period of study is long 
enough that the probability of occurrence of the out- 
come event cannot be considered constant. Then the 
overall probability should be calculated as a function 
of the probabilities of several intervals. In this study, 
the outcome variable is cure and the time taken to pro- 
duce the cure. 

We grouped the data into time intervals rather than 


considering individual times to cure. When estimating 
the probability of cure within each interval, we used 
the actuarial method of analysis; that is, in estimating 
the probability that a woman is cured in the i-th interval, 
given that she is infected beyond the (i-1)th interval, 
we assumed that any withdrawal occurred midway in 
the interval. 

Differences in the overall curves were tested with the 
Mantel-Haenszel (Mantel-Cox) test.* This test is useful 
when there are consistent differences between two 
study variables, for example, testing whether the cure 
probabilities are greater for treatment | than for treat- 
ment 2 within each of the intervals. We also used Bres- 
low’s version of the Wilcoxon test,’ which gives more 
weight to the earlier intervals. 


Results 


Eight hundred thirty-two women were recruited at 
the six medical centers over 2 years. Four hundred five 
were randomized to the 10-day penicillin/ampicillin 
regimen and 420 to the 10-day course of tetracycline. 
The remaining seven were treated with nonstudy an- 
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Table II. Mean value of selected characteristics of patients by area 






Age (yr) 830 22.3 0.2 

Severity score 832 9.7 0.1 

Days antibiotic taken 668 9.9 0.1 

Temperature (degrees 794 99.5 0.1 
Fahrenheit) 

Weight (pounds) 721 134.9 tal 

Previous PID* 780 0.63 0.0 
(No. of episodes) 

Previous gonorrhea 793 0.71 0.0 


(No. of episodes) 





*PID = Pelvic inflammatory disease. 


Boston 


Baltimore 


62 24.3 0.7 107 Pa 0.6 
62 10.0 0.4 107 11.0 0.3 
50 9.8 0.5 91 95 0.2 
58 98.8 0.1 104 99:8 0.2 
47 134.3 3.8 100 137.9 2.9 
55 0.73 0.2 103 0.6 0.1 
62 0.53 0.1 104 0.7 0.1 


Table III. Selected characteristics of study patients and study exclusions 






Study -R 





Total 736 
Area 
Boston 62 8.4 
Baltimore 94 12.8 
Savannah 115 15.6 
Dallas 168 22.8 
San Francisco 64 8.7 
Seattle 233 31.7 
Treatment 
APPG/Amp.* 359 49.0 
Tet.* 374 51.0 
GC* 
Positive 317 43.3 
Negative 415 56.7 
Race 
Black 495 67.8 
White/other 235 ae? 
Initial severity score 9.7 + O1 
(mean + SE) 
Age (yr) 22.4 + 0:2 


(mean + SE) 


Exclusions 






Excluded % 
of total 









96 11.5 832 
0 0.0 0.0 62 
13 13.5 12.1 107 
17 17.7 12.9 132 
27 28.1 13.8 195 
14 14.6 17.9 78 
29 26.0 9.7 258 
46 50.0 405 
46 50.0 420 
4] 45.6 11.5 358 
49 54.4 10.6 464 
53 55.2 9.7 548 
43 44.8 15.5 278 
9.7 +.0.4 077, = 0d 
21.5 + 0.4 2225) Ei 02 


I SSSSSSSSSSSSSSSSSSSSSSSFSFSFSFFFFMMFFMFFFFFFFFFFFMeseF 


*For explanations see footnotes to Table I. 


tibiotic combinations and were not included in the anal- 
ysis of antibiotic efficacy. After randomization, no dif- 
ferences existed between the two treatment groups for 
the following characteristics: type of salpingitis, race, 
age, admission severity score or temperature, mean 
days of antibiotic therapy, or weight. Of the 825 patients 
for whom racial data were available, 548 (66.3%) were 
black and 276 (33.7%) were white or of other races 
(Table I). There were 358 women with gonococcal sal- 
pingitis (43.5%) and 464 with nongonococcal salpin- 
gitis. 

No significant differences in the means of any char- 
acteristic occurred among study areas (Table II). Ages 
ranged from 10 to 50 years, with a mean of 22.5 years; 
58% of the total, or 81% of the 604 patients for whom 
this information was available, had incomes below 
$5000 a year. Thirty-seven and one-half percent had 


had at least one other episode of salpingitis (range of 
one to eight episodes). Of women with nongonococcal 
salpingitis, 39.4% had previous episodes of infection 
compared with 35.0% of women with gonococcal sal- 
pingitis. Thus 60.6% of women with nongonococcal 
salpingitis were apparently experiencing their first clin- 
ical episode. Racial composition and type of salpingitis 
were the two most variable characteristics among study 
areas. 

Ninety-six women (12%) were not seen again after 
the initial visit and were removed from analysis of cure. 
No major differences were found between patients who 
dropped out and those returning for at least one visit, 
except that white women were lost to follow-up more 
often than black women (Table III). 

Overall, the proportions cured on the tetracycline 
and penicillin/ampicillin regimens were the same when 
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Savannah Dallas 








Mean 


132 22.1 0.4 195 20.9 
132 9.8 0.3 195 10.7 

99 10.6 0.3 152 9.6 
128 99,3 0.1 178 100.6 
123 135.1 2.8 157 132.9 
107 0.6 0.1 183 0.6 
117 0.7 0.2 179 0.6 





0.3 
0.2 
0.1 
0.1 


0.1 


0.1 
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San Francisco Seattle 














Mean Mean 


78 23.6 0.6 256 29.5 030° 
78 9.2 0.4 258 8.5 02 
62 10 0.2 214 98 
7 99.0 0.1 249 99.1 
78 131.9 3.3 216 136.2 i8 
76 0.6 0.1 256 0.7 
75 0.6 0.1 256 0.9 O1 





etiologic classification was not taken into account (Fig. 
1). The overall median time to cure, that is, the time 
at which half of the patients were cured, was 13 + 1.4 
days for those who received penicillin/ampicillin and 
12 + 1.4 days for those who received tetracycline. At 
30 days 81% were cured by penicillin/ampicillin and 
82% were cured by tetracycline irrespective of type of 

“salpingitis (Table IV). Thus, while the proportions 
‘cured at 30 days with the two antibiotic regimens in 
each area were not significantly different, the median 
time to cure in Baltimore was different for penicillin/ 
ampicillin and tetracycline, There were also no overall 
differences in the cure curves between gonococcal and 
nongonococcal salpingitis (Fig. 2). However, the pro- 
portion of women with gonococcal salpingitis cured at 
30 days (0.86) was significantly different from that of 
women with nongonococcal salpingitis (0.79). Seattle, 
with the largest number of participants, accounted for 
most of this difference. There, 81.7% of women 
with gonococcal salpingitis, compared to 64.5% with 
nongonococcal salpingitis, were cured by 30 days 
(p = 0.004). 

We pooled data to provide a summary estimate of 
the efficacy of the two antibiotic regimens for gono- 
coccal and nongonococcal salpingitis (Tables V and VI). 
We could detect no differences in the overall cure 

-curves for the two antibiotics. The median days to cure 
for each antibiotic for either gonococcal or nongono- 
caccal salpingitis were not significantly different (Table 
V). However, there is a suggestion that within the pen- 
icillin/ampicillin treatment group, women with gono- 
coccal salpingitis had a greater chance of being cured 
within 30 days than women with nongonococcal sal- 
pingitis (0.05 < p< 0.1). An important point to be 
made is that 14% of women with gonococcal salpingitis 
and approximately 21% of women with nongonococcal 
salpingitis had not been cured by 30 days. 
© Noncompliance with the 10-day antibiotic regimen 
could affect cure rates. We considered women to be 

noncompliant if they took antibiotics for less than 10 

days and. did not have side effects. Noncompliant 


Table IV. Percent of women with pelvic 
inflammatory disease cured by 30 days of 
follow-up by treatment within area 


Proportion 
Treatment cured 





Boston APPG/Amp.* 69.3 9.9 
Tet.* 82.8 8.5 
Baltimore APPG/Amp. 74.5 7A 
Tet. 90.5 5.4 
Savannah APPG/Amp. 96.0 2.7 
Tet. 89.3 4.5 
Dallas APPG/Amp. 88.1 4.2 
Tet. 91.9 3.0 
San Francisco APPG/Amp. 88.7 6.7 
Tet. 83.7 7.7 
Seattle APPG/Amp. 73.0 43 
Tet. 70.0 4.4 


*For explanations see footnotes to Table I. 


women were less likely to be cured at 30 days than those . 
who completed the full 10-day course (p = 0.009). 
However, there were only 29 individuals in this group, 
that is, only 2.6% of women taking ampicillin and 3.3% 
of women taking tetracycline. All were noncompliant 
because of side effects, either rash or gastrointestinal 
upset. No serious reactions occurred in any patient. 

Of 221 isolates of N. gonorrhoeae isolated before treat- 
ment (no isGlates were available from Dallas), 6% were 
resistant to 20.500 pg/ml.of penicillin and 31.2% to 
20.500 pg/ml of tetracycline. Thirty-eight strains were 
recovered from women at follow-up visits after therapy 
was completed; 5% were resistant to 20.500 pg/ml of 
penicillin and 3% were resistant to 20.500 pg/ml of 
tetracycline. 


Comment 


Overall, we could detect no difference in the end 
results of cure for the penicillin/ampicillin and tetra- 
cycline regimens, Baltimore was the only site at which 
there was a difference between the two regimens: 
There, women treated with tetracycline responded 
more rapidly than women treated with penicillin/am-. 
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Fig. 2. Pelvic inflammatory disease cure curves for both gonococcal and nongonococcal types. 


Table V. Median days to cure for gonococcal and nongonococcal pelvic inflammatory disease: 





Culture 
result 





Treatment drag 





APPG/ampicillin* GCt 
Non-GC 
Tetracycline GC 


Non-GC 








No. in 
sample 


163 
193 
151 
222 












Median days 
to cure 


Difference in 
survival curves 








11.8 


13.8 p = 0.28 
17 
re p = 0.20 





+Endocervical gonorrhea. 


Table VI. Percent of women with gonococcal 
‘and nongonococcal pelvic inflammatory disease 
cured at 30 days by antibiotic therapy 


*APPG = Aqueous procaine penicillin G plus probenecid. 





Culture 


EE Treatment drug +i ygsult Cured (%) 








“APPG/ampicillin® GGF 85.2 2.9 
a i f Non-GC 77.4 3.4 
“Tetracycline GG 86.4 3.1 
oe Non-GC 79.7 2.9 











+Endocervical. gonorrhea, 











< *APPG = Aqueous procaine penicillin G plus probenecid. 





picillin; Baltimore also had the highest incidence of 
gonococcal salpingitis. We were not able to demonstrate 
a correlation between the proportion cured at any area 
and the antibiotic sensitivity patterns of the gonococci . 
to penicillin or tetracycline in that area. There were 
also no overall differences in cure curves between 
gonococcal and nongonococcal salpingitis, although 
women with gonococcal salpingitis fared better at 30 
days than women with nongonococcal infections. ‘This 
observation was statistically. significant only in Seattle. 
However, the most important point is that by 30days 
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14% of women with gonococcal salpingitis and 21% of 
women with nongonococcal salpingitis treated with ei- 
ther antibiotic schedule were not cured. 

Several difficulties in performing and interpreting 
data from antibiotic therapy studies of salpingitis may 
have affected our results. First, the case definition of 
salpingitis on clinical grounds alone is.suspect. Recently 
investigators have developed a series of major and mi- 
nor criteria for diagnosis. The clinical criteria we used 
in this study are similar to those proposed above. Sec- 
ond, it is-difficult to determine when a patient is actually 
cured. We attempted to avoid this difficulty by using 
the severity score and multiple examinations by the 
same clinician. We were not able to completely resolve 
` the problem of interobserver variability in grading 
cases even though we had general agreement by ex- 
aminers on how to score the examination. In addition, 
we do not know the normal range at the low end of 
the scale in particular, nor do we know the “presalpin- 
gitis” score for any of our patients. Clinician differences 
may have contributed to some of the differences in the 
proportion cured that we observed between sites. Fi- 
nally, we lack knowledge about the natural history of 
- salpingitis when untreated. It is clear that in some pa- 
“tients, perhaps most, the acute episode will resolve 
-spontaneously with time and the disease will enter a 
+ chronic or quiescent state, but the actual dynamics of 
that are not known. Therefore it is sometimes difficult 
to decide, particularly in clinically mild cases, whether 
„antibiotics were important in recovery. 

Because patients entered and left the study contin- 
uously, we felt that life-table techniques were the most 
appropriate method of analysis and that the curves de- 
rived from the analysis were the easiest way to display 
time-based data. This technique also allowed visual 
comparisons between the various study groups. It is 
important to remember that these curves represent 
smoothed out aggregates of all the study sites. The 
curve shapes by site are actually quite variable. We also 
felt that it was reasonable to look at cure at a single 
point in time. We chose 30 days because the experience 
of the investigators and most clinicians suggested that 
most patients were well on the way to recovery by this 
time. Also, this was the time when decisions were often 
made, after one or two courses of antibiotics, to hos- 
pitalize the patient for an elective pelvic surgical pro- 
cedure if there were persistent or residual adnexal 
masses. 

Like other sexually transmitted diseases, in the urban 
setting, salpingitis is a disease. of the young and un- 
derprivileged. The mean age of our. patients was 22 
years, and one third had already had one or more ep- 
isodes before the episode that brought them to this 

“study. In the outpatient setting, nongonococcal salpin- 
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gitis was more common than gonococcal disease. Only 
in Dallas and Baltimore were there more gonococcal 
than nongonococcal cases, and even in those cities, the 
proportion was only slightly higher than 50%. 
Antibiotics that did not cure gonorrhea 15% of the 
time or chlamydial cervicitis 20% of the time within a 


month would be considered unsatisfactory, and alter- io 


native treatments would be developed which would 
provide a cure at least 95% of the time. We submit that 
the same reasoning should apply to salpingitis. We do 
not believe that either of the regimens we studied. 
should be accepted as optimal treatment at this time. 
Other antibiotic options, including longer duration of 
therapy, should be studied in controlled trials. In ad- 
dition, the effect of intrauterine contraceptive device 
removal at the time of treatment should be included in 
the treatment plan. Our data suggest that the most 
severely ill women responded more slowly to treatment, 


so perhaps a study should be designed to include hos- a 


pitalization as part of the treatment plan. Ultimately. it 
may be shown that these results are the best that can 
be expected with any antibiotic combination we can 
devise and that they may be the most cost effective if 
hospitalization costs are included. At the very least, 
women treated with these antibiotics as outpatients 


need close monitoring not only during the first month < | 


of treatment to identify those that clearly need alter- 


native or extended treatment but during the long term : 


to identify that group of women who might benefit 
from repeated screening for sexually transmissible 
agents and repeated courses of antibiotics. 
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- mortality, 1933-1934 


` Robert F. Porges, M.D. 
New York, New York 


My topic for this address concerns an event in the 
life of the New York Obstetrical Society. During the 
past year, I went to the rare books section of the library 
~~ of the New York Academy of Medicine, the repository 
of the archives of this Society. At the beginning I had 
no-clear idea of what my subject for this address was 
going to be. Apart from the illustrious careers and im- 
portant contributions of the many fellows, which are 
well known to most of you, the accomplishments of this 
society in its separate life are more obscure. Although 
„monthly meetings have been held with faithful regu- 
larity here at the Yale Club since 1927, there seemed 
to be no record of any special linkage between the so- 
ciety and the important obstetric events of the time, 
with one notable exception. From Claude Heaton’s His- 
. tory of the First One Hundred Years of the Society through 
"1963, my attention was directed toward and came to 

rest on a thick dossier which held information about 

the dramatic events of the season of 1933 to 1934, 
exactly 50 years ago, and they took place here, perhaps 
< inthis room. 

The president of our society for the 1933-1934 sea- 
son was Dr. Edward Bullard. The membership con- 
sisted of 69 active fellows, 35 life fellows, and 19 non- 
resident fellows. The first three programs of that year, 
which included case presentations and a study of the 

“time of ovulation by Dr. Kurzrok, gave no indication 
of the explosion that was to rock the foundation of the 
_ society with the announcement that appeared on the 
opening page of The New York Times on Monday, No- 
vember 20, 1933 (Fig. 1). As you can see, the top head- 
lines concerned local and national events of no enor- 
“mous consequence, but farther down on the page (Fig. 
2) was an article of consuming interest about the brew- 
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. The response of the New York Obstetrical Society to the 
_ report by the New York Academy of Medicine on maternal 


ers, a situation which had come to a head at exactly 
that time, and paired with it was an article on childbirth 
deaths. 

Together with publication by the Commonwealth 
Fund of New York of a report entitled, “Maternal Mor- 
tality in New York City, a Study of All Puerperal Deaths 
1930-1932,” the Medical Information Bureau of the 
New York Academy of Medicine released to the press 
an abstract of the book, under the title “Why Women 
Die in Childbirth.” Interestingly, the abstract survives 
intact, although the whereabouts of the original report, 
of more than 290 pages, has proved to be elusive. 


Background 

“In the year 1933, the maternal mortality rate in the 
United States was 61.9 per 10,000 live births. In the 
year 1950, it was 8.7 per 10,000 live births. Prior to 
1930, the rate had not diminished but had rather shown 
a rising trend: 60.8 in 1915, 64.7 in 1925, and 67.3 in 
1930. The persistence of this high maternal mortality 
rate in the earlier years of the century, in contrast to 
the progressive fall in the general mortality rate which 
was already well under way, stimulated the interest of 
obstetricians in trying to find reasons for this discrep- 
ancy. Among those so interested and concerned was 
Dr. George W. Kosmak, who as a member of the Public 
Health Relations Committee of the New York Academy 
of Medicine was familiar with the overall picture, and 
who as a teacher and practitioner of obstetrics realized 
that something must be wanting in the teaching and 
practice of his specialty. In 1917, he first suggested to 
the committee that it undertake a study of the subject. 
This it agreed to do and through a subcommittee dis- 
tributed a questionnaire to all hospitals that rendered 
obstetric service in New York City. The data obtained 
were found to be inadequate for the formulation of 
any definite conclusions, and no report was issued: Ten 
years later, another attempt was made by a study of the 
figures of the Bureau of Vital Statistics; but again with- 
out results. Nothing daunted, Dr. Kosmak-persisted-in 
his efforts, so that in 1928, the Public Health: Relations 
Committee deputed him, along with Ralph W. Lob- 
enstine, to submit plans for a study of the phases of 
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Fig. 1. The New York Times, page 1, headlines, November 20, 1933. 





the public health problems of obstetrics as they affected 
New York City. These plans were accepted and their 
implementation was entrusted to an obstetric advisory 
subcommittee that consisted of Dr. Kosmak, Dr. John 
Polak, Dr. Aronow, and Dr. Benjamin P. Watson, with 
Dr. Ransom S. Hooker as director of the study. 

“The New York Obstetrical Society granted a loan 
for the initial expenses, and the Commonwealth Fund 
financed the work as it went along and also the final 
publication.”* 

In the 3 years embraced by the study, from 1930 
through 1932, 2041 maternal deaths occurred in New 
York City. Of this number, the committee estimated that 
1343 (65.8%) could have been prevented “if the care 
of the woman had been proper in all respects.” The 
committee devoted its major attention to the prevent- 
able deaths and, by a careful review of every death that 
occurred, established, to the extent possible, the factor 
or factors responsible for the fatality. The Registrar's 
office of the Department of Health agreed to furnish 
each week a photostatic copy of every death certificate 
which stated or implied a puerperal condition as the 
cause of the death. Each case reported was investigated 
through a field staff of doctors and nurses. This in- 
vestigation included an interview with the doctor in 
attendance and a survey of the hospital record, the 
hospital facilities, and the home conditions. As the tab- 
ulation of these facts was completed, each case was stud- 
ied and discussed by the committee without the mem- 
bers having knowledge of the doctor or the hospital 
concerned. 

Responsibility for the occurrence of the 1343 deaths 
which the Committee adjudged to have been prevent- 


*From, Watson BP. History of the New York Academy-.of 
Medicine Committee on Maternal Mortality. AM J OBSTET GY- 
NEGOL 1954568: 12-4, 


able was distributed among physicians, patients, and 
midwives. To the medical group, 61.1% of the pre- 
ventable deaths were charged; the patient was held to 
be responsible for 36.7%, and the midwife for 2.2%, 
of the total number of these deaths. 

Among the factors included in the report were the 
widespread use of anesthesia, the decline in sponta- 
neous deliveries, the greater frequency with which op- 
erative measures were used, cesarean sections, hospital . 
and home deliveries, prenatal care, and economic sta- 
tus. An elaboration of some of the more important 
points in this report include the following. ‘quote. 

“The use of anesthesia during labor and delivery has 
grown steadily in extent since its introduction in the 
last century, and is a problem of the most pressing 
importance, more so in the USA than in any other 
country, This has come about largely through pressure 
from the lay public. The women of the large urban 
centers have become steadily more insistent in their 
demands fer shorter less painful parturition, and the 
accoucheur may disregard these demands only at great 
risk to his practice. 

“The frequent use of instrumentation is based upon 
the easy accessibility of anesthesia. In comparing the 
maternal deaths in operative deliveries and those in 
which the delivery was spontaneous, the committee 
found that the maternal mortality was five times as high 
among operative deliveries as among the spontaneous 
ones. The death rate for spontaneous deliveries is less 
than one fifth that for the operative. Clearly, this rep- 
resents a serious defect in the management of these 
cases. It is not contended that the rates can be made 
equal: the necessity for operative interference arises, 
at times, out of serious abnormalities or disturbances 
of the mechanisms of labor, which, in themselves, 
greatly increase the hazards. 
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“While all surgical maneuvers have increased in ob- 

; stetrics, the incidence of cesarean sections hasincreased 

~ notably. In 1910, in one of the large New Yorkhospitals, 

only two in 1000 deliveries were made by cesarean sec- 
tion, In 1927, the number increased to 25. 

“A little less than 30% of all deliveries studied during 
the 3-year period took place in the home. The relative 
death rate per thousand live births for hospital and 
home deliveries are 4.5/1000 in the hospital and 1.9/ 
1000 in the home. It should be remembered that only 
those deliveries which are unassociated with serious.ab- 
normalities are usually undertaken in the home. In 

. reviewing the matter, the committee observes that ‘the 
great increase in hospitalization for the normal par- 
turient patient has failed to bring the hoped-for re- 
duction in puerperal morbidity and mortality.” 

New York City at that time had 863 licensed mid- 
wives, who. attended approximately 10% ef annual 
births. The committee interviewed 59 midwives and 
adjudged 19 of them to be competent; 20 were thought 
tobe “only fairly competent,” and 20 were incempetent. 
- When judged on the basis of the results, the record of 
‘midwife deliveries compared favorably with that of 
~ physician deliveries. The committee found that “there 
Is no great disparity between the results of the work 
done by the two. groups.” Contrary to the generally 
accepted opinion, the committee stated that “the mid- 
wife is an acceptable attendant for properly selected 
cases of labor and delivery.” 

The committee made. several. concrete suggestions, 
was shown in the article. ins The New York Times: 

“There is a great need to educate the lay public as well 


as the medical profession to understand the necessity 
for change in certain of the methods now employed. 
Sixty percent of all deaths, according to the Committee, 
which could have been avoided, were brought about 
by some incapacity in the attendant: lack of judgment, 
lack of skill, or careless inattention to the details of the 
case. Some of these situations have arisen out of the 
fact that interns have been given too wide a field of 
independent activity. Most are plainly the result of in- 
competence. Prevention in this field will mean increas- 
ing the respect of the physician for the gravity of ob- 
stetric operations and educating him to greater caution 
in attacking problems which are properly the field only 
of the highly trained obstetrician. The importance of 
prenatal care must be emphasized. The medical profes- 
sion is obligated to inform the lay public that operative 
delivery undertaken merely to alleviate pain or shorten 
labor involves increased risk for both mother and baby. 
The relative safety of home delivery should be em- 
phasized. Hospitals must have qualified obstetricians as 
directors of staff. Hospital facilities must be dedicated 
to the obstetrical patient, with separate wards, isolation 
facilities, and separate delivery rooms, with masking. 
The less experienced members of the staff must be 
under the supervision of responsible heads. The situ- 
ation with regard to midwives must be altered.. More 
schools are needed to train them; licensing should be 
based upon examination, the physician must be. pre- 
pared to give the midwife unqualified. cooperation” 
{paraphrased from The New York Times}. 

According to the editorial in The New York Times, “The 
hazards of childbirth in New York City are greater than 
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Fig. 3. Photograph of Dr. Ransom S. Hooker. (Kindly pro- 
vided by Mrs. Dyson Duncan.) 


they need be. Responsibility for reducing them rests 
with the medical profession.” 


The principals 

I was surprised at first not to find the name of the 
director of the study, Dr. Ransom S. Hooker (Fig. 3), 
listed among the fellows of this Society. Investigation, 
however, disclosed that Dr. Hooker was a general sur- 
geon, in fact, a former Director of Surgery at Bellevue 
Hospital, First Division, from 1921 to 1925. He at- 
tended Columbia University College of Physicians and 
Surgeons, class of 1900, and trained at Roosevelt and 
St. Luke’s Hospitals. During World War I, Dr. Hooker 
served overseas as a major in the Army Medical Corps. 
Later, he organized a 3000-bed hospital in Le Mans, 
France. He was decorated by the French government. 
According to his obituary in The New York Times, he 
took a special interest in exploration, and only illness 
in his family prevented his accompanying Admiral Rob- 
ert Peary’s North Pole expedition in 1909. One of his 
ancestors, Lyman Hall, of Georgia, signed the Decla- 
ration of Independence. In a recent telephone con- 
versation, Mrs. Dyson Duncan, of Mount Kisco, New 
York, Dr. Hooker’s daughter, explained that her father 
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Fig. 4. Photograph of Dr. George W. Kosmak. 


had died on a train en route to New York from his 
home in Charleston, South Carolina. This apparently 
led to some legal and administrative difficulties, but all 
were brushed aside when it was learned that her father 
had been on the staff at Bellevue Hospital. Mrs. Duncan 
explained further that at the time of the report she was 
expecting her first child, much to the great concern of 
her father, whose impression of obstetric practices had 
been severely prejudiced. Subsequent to publication of 
the report, Dr. Hooker apparently took no further part 
and retired from active practice several years later. The 
most visible catalyst for the development of this report 
was Dr. George W. Kosmak (Fig. 4), a graduate of Co- 
lumbia University College of Physicians and Surgeons, 
class of 1899. The following biographical material was 
gleaned from the memorial resolution presented to this 
Society by Dr. Howard C. Taylor, Jr., in 1954. 

“His interest and energies extended far beyond ei- 
ther private or hospital practice of obstetrics and gy- 
necology. He was president of this Society in 1920 and 
again in 1930. In 1909, he became the editor of the 
American Journal of Obstetrics. In 1920, he founded the 
AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 
and edited it until 1952. 
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“Dr. Kosmak will be remembered for his fearless at- 
tack upon the problem of Maternal Mortality. In this 
endeavor he had his greatest opportunity in 1930, when 
he served as a member of the committee of the New 
York Academy of Medicine which made its now famous 
analysis of the causes of puerperal morbidity, the pub- 
lication of which resulted in a controversy which raged 
nowhere more fiercely than within this society. These 
disagreements are now nearly forgotten, but there per- 
sists the statistical method of self-criticism fostered in 
no small part by that committee and which has done 
so much to improve American obstetrics. 

“Dr. Kosmak’s peculiar position was that he served 
in no small way as the collective intelligence of his spe- 
cialty. He was supremely interested in its organization 
and devoted his efforts to the national scene rather than 
to intramural politics. He was a critic and philosopher 
of the practice of obstetrics” {paraphrased from Dr. 
“Taylor’s resolution]. 

In a recent telephone conversation with Dr. Taylor, 
who, as you know, succeeded Dr. Kosmak as editor of 
the Gray JourNaAL, Dr. Taylor claimed to have few 
specific recollections of those events. 

Dr. Benjamin P. Watson was professor and chairman 
of obstetrics and gynecology at Columbia University 
College of Physicians and Surgeons, Dr. Taylor's im- 
mediate predecessor, and a member of the original 
committee. He is recalled by Dr. Taylor as a very good 
surgeon. 


Response 


As might be expected, this report and the manner 
of its presentation aroused a storm of professional pro- 
test. At a meeting of the Council of the New York Ob- 
stetrical Society, on November 29, 1933, the president 
and secretary were directed to file a formal protest to 
the New York Academy of Medicine against the pub- 
licity given to the report by the Information Bureau of 
the Academy. 

President Bullard sent a letter to Dr. Sachs, of the 
New York Academy of Medicine, insisting that the 
study was originally undertaken for the information of 
the medical profession. In their response, the Academy 
referred to a consistent spirit of cooperation between 

< Dr. Ransom Hooker, Dr. lago Galdston, the executive 
‘secretary of the Medical Information Bureau, and Mr. 
< Graham Taylor, of the Commonwealth Fund. 

Furthermore, according to the academy’s subcom- 

` mittee, “... most of the unfavorable criticism which 
followed the publicity in the lay press arose from the 
startling nature of the facts disclosed by the report it- 
self. Had there been any attempt to minimize the se- 
riousness of the situation as presented in the report 
and given to the lay press, it would undoubtedly and 
justly. have resulted in an unfavorable reaction, with a 
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charge that the profession was shielding itself against 
attack.” 

Dr. Iago Galdston, the former executive secretary of 
the Medical. Information Bureau, is now 88 years old 
and divides his time between his home in Connecticut 
and his psychiatric practice in Brooklyn Heights, New 
York. In a recent phone conversation, Dr. Galdston 
took credit for interpreting the original report to the 
press. In fact, he later authored a book on maternal 
mortality, in 1937, and he referred to the event as a 
triumph of communication. “After all,” he said, “look 
how the maternal mortality declined after this report, 
before antibiotics or effective blood transfusions.” 

Today, officials at the Commonwealth Fund are un- 
able to retrieve the relevant file, thanks. to vigorous 
purging of its old records by zealous newcomers. How- 
ever, according to the News-Letter of the Common- 
wealth Fund, January, 1934, “. . . this study was greeted 
by the most extensive publicity ever accorded to any 
Fund publication. It led 310 newspapers in 39 states to 
devote 2,355 column inches to the report. Within the 
publishing trade it was analyzed as a test of intelligent 
newshandling of this almost 100% news item.” Despite 
this success, I believe that the report by Dr. George 
Papanicolaou on exfoliative cytology, also published by 
the Commonwealth Fund, in 1941, probably had a 
greater impact on medicine. In any event, the Com- 
monwealth Fund managers were making interesting 
choices. 

At the regular meeting of the Society in January, 
1934, it was moved, seconded, and carried that the 
February meeting of the Society be a symposium de- 
voted to the academy’s report. Dr. Bullard gave a ré- 
sumé of the action taken by the Council in regard to 
the recent newspaper article. Dr. Kosmak moved that 
the president appoint a committee to cooperate with 
the New York Academy of Medicine for the purpose 
of arranging a combined meeting to discuss the report, 
with a view to a constructive program. This motion was 
seconded and passed. All of these events were not de- 
void of certain elements of humor. The page in the 
Health Examiner announcing the report by the Academy 
was faced apparently by a full-page advertisement for 
a popular contraceptive. The advertising copy bor- 
dered on the lurid, and Dr. Bullard protested that 
“the advertisement occupied a conspicuous position 
with reference to the review of the Maternal Mortality 
Report and would lead to the thought that this was a 
prearrangement.” There are also several voluminous 
letters in the file from a physician to Dr. Bullard com- 
plaining that the span of the time covered by the report 
specifically favored the hospitals of one of the com- 
mittee members. 

At a regular meeting of the Society on February 13, 
1934, a symposium was held to discuss the report of 
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the New York Academy of Medicine. Sixty-nine mem- 
bers and 33 guests were in attendance. The discussions 
that followed the formal presentations were perhaps 
even more illuminating as a window on some of the 
authoritative obstetric opinions of the day. 

Dr. Alfred C. Beck, of Brooklyn, New York, professor 
of obstetrics at the Long Island College of Medicine, 
and author of a noted textbook of obstetrics, pointed 
out that “...it would have been more acceptable to 
have reduced the deaths due to abortion and ectopic 
pregnancy, resulting in a mortality ratio of one death 
in. 222 live births.” Concerning the relative merits of 
operative and spontaneous deliveries, of physician and 
midwife care, and hospital and home confinements,.“I 
do not see,” said Dr. Beck, “how the report contains 
sufficient data on these important questions to warrant 
conclusion. Likewise, any analysis which fails to con- 
sider the greater risk that is entailed during the first 
labor also is incomplete.” 

Dr. Samuel Cosgrove, from the Margaret Hague, 
stated that, “In:spite of my intense sympathy with the 
woman who is already engaged in the work of mid- 
wifery, I most strenuously desire to express my own 
opposition to an increase in the number of midwives 
and an increase in the relegation of obstetrics to mid- 
wife practice. We in our state believe that the midwife 
is with us largely by reason of persistence of old-world 
standards among a certain proportion of our popula- 
tion. Just before the war, the midwife delivered 30% 
of all maternity cases in our state. Today, she delivers 
around 10%. We think that she is an anachronism, that 
she is being necessarily and progressively eliminated by 
economic stress, and we do not want to do anything to 
perpetuate her being; but as long as she is with us, a 
necessary but not particularly desirable condition, we 
are going to help her do her work as best she can. It 
is of course admitted that operative obstetrics is abused 
in all the ways the Committee describes. The orgy of 
unrestrained gynecic surgery is but a generation past 
. «, better balanced operative obstetrics is surely on the 
way.” 

Dr. George H. Ryder commented that, “The rec- 
ommendations of the Committee are good so far as 
they go, but they are inadequate. Birth control is not 
mentioned... . Widespread instruction in birth control 
would reduce maternal mortality. Every man in this 
room knows it to be so. To rely on midwives is to lean 
on a broken reed. No real advance can be expected of 
them. It seems strange that the medical profession 
should be willing to delegate such an important part of 
its work to those outside the profession.” 

Dr, Onslow A. Gordon, Jr., asked, “Has the best pos- 
sible skill, both in diagnosis and treatment been used? 
If this patient had had the advantage of the best pos- 
sible attention, would this death have occurred? When 
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these superlative criteria have been used by a small 
committee of experts, it naturally leads to an enormous 
number of so-called preventable deaths. What would a 
like consideration of all the medical and surgical deaths 
in New York City reveal as regards the question of 
preventability? An attempt should have been made to 
classify operative deliveries as low forceps and episi- 
otomy as opposed to high forceps and manual dilation.” 
Dr. Gordon was also critical of the safety of home de- 
liveries. On the matter of education, he said, “We do 
not need more hours for obstetric training in the med- 
ical school curriculum, but fewer hours spent demon- 
strating such things as the technique of version, the 
introduction of extraovular and intraovular bags, and 
the technique of craniotomy. All of these should be 
none of the affairs of a medical student.” 

Dr. Harvey B. Matthews remarked that, “With in- 
tensive study, one realizes the extent and scope of the 
work and becomes convinced that the Committee really 
did its best to be ‘fair’ and ‘square’ in its decisions. | am 
for the report—almost 100%. It will do more to pro- 
mote better obstetrics than anything that has happened 
to obstetrics in the last 75 years, or since Oliver Wendell 
Holmes wrote his famous essay on ‘Contageousness of 
Childbed Fever.’ The Bible says, ‘Spare them, Oh, God! 
who confess their faults.’ Let us confess our faults and 
get together and do something about it.” 

In summarizing, George Kosmak had the following 
to say. “I would like just a few moments in defense i 
because I think a defense is needed of the Committee — 
itself. The Committee expected from the beginning 
that it would get a few kicks, and the proceedings this 
evening have certainly made us realize that expectation. 
I think that the four of us who constituted that com- 
mittee may have some difficulty in sitting down for the 
next few days. We advocated the midwife in a certain 
field because she is already in that field, and we must 
do something about it. She has to be taken care of. I 


just wish that everybody here could have sat in on those 


monthly meetings which the committee had, to discuss 
the facts that were brought out in this report. I think, 
gentlemen, that you would have been ashamed of your- 
selves as members of a profession that would allow such 
things to go on as those that were brought to our at- 
tention. Whether we liked it or not, we had to admit 
that they were shortcomings of medical men, of our 
own colleagues, and there is nobody who can correct 
that situation except the members of the profession 
themselves. It was appalling to think that any man, a 
graduate of medicine and perhaps a graduate of a hos- 
pital, would do some of the things that we heard about. 
For example, a man does a version, tears the body away 
from the head, and the head is left in utero. Then he 
promptly does a cesarean section, with the assistance 
of his brother, and gets the head out. That is not an 





isolated instance, but an example of many. Therefore, 
you must excuse the committee for being prejudiced 
because of what they heard about these things. Re- 
“member that the committee, in formulating its rec- 


- ommendations, had to bear in mind that it was not 


dealing with the 70 obstetric specialists who are mem- 
bers of this Society, but that it was dealing with a mem- 
bership of 4000 doctors in this city, and we could not 
base our standards on what the 70 specialists in ob- 
stetrics would do. We needed to base our conceptions 
of what should be done on what was an average for 
these 4000 practitioners. Gentlemen, the important 
thing in the correction of this situation is to get next to 
the general practitioner, because he still does most of 
the obstetric procedures. Another thing is that we 
thought that not all the fault could be laid at the door 
of the general practitioner who did not know what to 
do. We believed that a great many of the cases were 
dùe to the interns and junior members of the staff who 
were allowed to do major obstetric procedures without 
consulting their seniors. That finding cropped up re- 
peatedly. In some very large and well-known institu- 
tions, the junior members of the staff were allowed at 
- night to do major obstetric procedures for which they 
` were not fitted, either by training or anything else. This 
society cannot afford to sit by and let this thing go 
unchallenged.” 

On March 7, 1934, a meeting was held at the New 
York Academy of Medicine, under the joint auspices 
of the Academy, the New York Obstetrical Society, and 

“the Medical Society of the County of New York, to 
‘discuss the constructive aspects of the Academy’s re- 


¿o port..Dr. Kosmak summarized his presentation by rec- 


ommending (1) more effective education and training, 
undergraduate and postgraduate, of doctors and 
nurses; (2) encouragement of home deliveries under 
proper auspices; (3) development of a certified list of 
practitioners competent and willing to take confine- 
ment cases in the home; (4) creation of an Obstetric 
«Advisory Council to the Commissioner of Health, 
< which shall develop standards for obstetric practice as 
applied to hospitals and practitioners, and regularly 
__. inspect obstetric facilities in hospitals of every type, and 
(bya survey and better control of midwife practices. 

The Report of the Committee of the New York Ob- 
_stetrical Society to Review the Maternal Mortality Re- 
port of the Public Health Relations Committee of the 
New York Academy of Medicine was presented at the 
regular meeting of the Society in April, 1934. This 
report was prepared by a committee that consisted of 
Harvey Maithews, George Ryder, Henricus Stander, 
and Edwin Langrok, and was chaired by Eliot Bishop. 
Several interesting points. were raised which was to be 
the society's official response. 

“The society believes that the valuable and excellent 
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report of the Academy Committee has, in its publica- 
tion in the lay press, been misrepresented... . The so- 
ciety believes it is necessary to issue this statement both 
to correct false impressions previously created, and to 
give its authoritative opinion on controversial subjects 
connected with childbirth in. New York... All obste- 
tricians know that operative deliveries at times are ab- 
solutely necessary for the safety of the baby or mother, 
and that with good indications and in skilled hands they 
are merciful, life-saving, and constitute one of the 
greatest advances in modern obstetrics. The society de- 
plores the performance of cesarean section as done too 
frequently with insufficient indication by the unfit. But 
the fact remains that the operation is absolutely essen- 
tial to life of mother and baby in many. instances due 
to the physical structure of the mother, or for other 
causes.” 

The society’s committee thought that it was impos- 
sible in all cases to determine preventability and be- 
lieved that the report had gone too far in placing this 
responsibility. Instead of judging a death to be pre- 
ventable, it seemed wiser to judge such a death as being 
associated with a controllable cause. The committee be- 
lieved that the release to the newspapers should have 
stated that the high maternal death rate in New York 
City was due to controllable causes, since the conclu- 
sions in regard to preventability and responsibility 
might result in unfair criticisms or even unjust lawsuits 
for malpractice. The committee declared against any 
increase in the number of midwives. The recommen- 
dation was that the inadequate hospital be placed under 
the supervision of a regional committee, in cooperation 
with the department of hospitals. The committee re- 
affirmed the proper and humane use of anesthesia and 
analgesia, The medical schools in New York City should 
allow as much time for the undergraduate teaching of 
obstetrics as was allotted to surgery and medicine. The 
academy report did not emphasize that 40% of deaths 
occurred in early pregnancy and from nonpuerperal 
causes, with 477 being due to abortions and ectopic 
pregnancies and 344 to extrapuerperal causes. Con- 
sequently, only 1220 of the 2041 deaths listed occurred 
in actual childbirth from puerperal causes. This gave 
a maternal mortality rate in actual childbirth from 
puerperal causes of 3.5 per 1000. 

Perhaps most important was the Committee's dec- 
laration that, “in this vicinity, the New York Obstetrical 
Society is the most authoritative body in any matter 
pertaining to childbirth, and as such this Society should 
go on record in its own archives, as well.as in the lay 
press, as to its opinion on all controversies, including 
cesarean sections, anesthesia, home and hospital deliv- 
eries, the complications of pregnancy, labor and the 
puerperium.” 

In conclusion, a review of the evidence makes it abun- 
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dantly clear that the membership was polarized and 
hard feelings did linger. Dr. Kosmak and Dr. Watson 
resigned from the council, and Dr. Watson, who was in 
line to become the next president, did not in fact be- 
come president of the society until 1937. According to 
Dr, Heaton’s history, the report of the New York Ob- 
stetrical Society eventually was published in the AMER- 
ICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY, I 


could find no evidence for that beyond two specific 


letters of rejection by Dr. Kosmak, and a third by Frank- 
lin Martin, editor of Surgery, Gynecology and Obstetrics. I 
believe that it was printed privately and never distrib- 
uted very widely, which was regrettable because, in my 
view, it was an excellent report, and far more repre- 
sentative of the advanced obstetric beliefs of that day. 
The result of all these meetings, reports, and turmail 
was. the creation of local maternity mortality review 
committees and a further reduction in maternal mor- 
tality. The persistence to this day of an Obstetrical Ad- 
.visory Committee to the Commissioner of Health is 
_. further evidence of the constructive recommendation 
_ of the report of the New York Obstetrical Society. All 
of the aforementioned events are chronicled in The New 
-` York Obstetrical Society—An Historical Sketch— 1863-1963, 
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by Claude Edwin Heaton (F. A. Davis Company, 1963), 


in Obstetrics & Gynecology in America: A History, by Harold > 


Speert, M.D. (Waverly Press, Inc., for the American 
College of Obstetricians and Gynecologists), and by 
Benjamin Watson in a paper published in 1954 in the 
AMERICAN TOURNAL OF OBSTETRICS AND GYNECOLOGY 
on the occasion of a Festschrift for George W. Kosmak; 


and the resi is, as they say, spread over the minutes of =. 
the society's meetings. Few of the members of that era. 


are with us today. Beyond the ones whom I have men- 
tioned, no active efforts were made to reach some of 
the others. 

Apart from their historical interest and the neat co- 
incidence that all of these events occurred exactly 50 
years ago, are there any lessons for the future? Out- 
going presidents of this society recently have spoken in 
defense of elitism and excellence. It seems to me that | 
the willingness of this society to respond so responsibly. 
in the past may serve as an appropriate model for us 


in the present and future assumption of community iin 


leadership in professional affairs, which leadership it 
has been suggested in some quarters we must again 
adopt. 
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Asymptomatic parturient women with high-virulence bacteria 


in the amniotic fluid 


‘Ronald S. Gibbs, M.D., Jorge D. Blanco, M.D., K. Lipscomb, R.N., and P. J. St. Clair 


San Antonio, Texas 


This study describes the postpartum course of asymptomatic parturient women who had = 10? cfu of high- 

-Virulence (HV) bacteria per milliliter of amniotic fluid. Of 60 asymptomatic parturient women with =10? cfu 
«Of HV bacteria per milliliter of amniotic fluid, 27 (48%) remained asymptomatic in the puerperium, 16 (27%) 
developed fever only, and 17 (28%) developed endometritis. In asymptomatic versus symptomatic women, 

there were no statistically significant differences in number or type of isolates or in length of membrane 
rupture or labor-to-collection interval. However, there were significant differences in the intervals from 

_ collection to delivery and in the rate of cesarean section delivery. For comparison, 40 of these patients 

> were matched with women in whom only low-virulence organisms were detected in the amniotic fluid. In 

the HV group, 16 women (40%) remained asymptomatic, 15 (37.5%) developed fever only, and nine 

wi (22. 5%) had endometritis. In the low-virulence group, 27 women (67.5%) remained asymptomatic, 10 
(25%) developed fever only, one (2.5%) developed endometritis 10 days post partum, and two (5%) had 

~-other infections (p < 0.01). Clinically evident uterine infection depends upon type and numbers of bacteria 
“itvutero, duration of bacteria in utero, and route of delivery. (AM J OBSTET GYNECOL 1985;152:650-4.) 


Key words: High-virulence bacteria, amniotic fluid, asymptomatic, postpartum fever, 


'endometritis 


_. During labor, women with high-virulence bacteria in 
«the amniotic fluid often have intra-amniotic infection.’ 
= Others, who have cesarean section delivery, develop 
endometritis after cesarean section,” but some remain 
asymptomatic.’ The purpose of this report is to describe 
the postpartum course of asymptomatic parturient 
women who had 210° cfu of high-virulence bacteria 
per milliliter of amniotic fluid. For comparison, we de- 
_ scribe the puerperal course of matched women in 
© whom only low-virulence organisms were detected in 
the amniotic fluid. 


Methods 


This study was performed at Medical Center Hos- 
pital (formerly Bexar County Hospital), San Antonio, 
Texas. The obstetric patients were indigent and pre- 
dominantly Mexican-American. After informed con- 
sent had been obtained, samples of amniotic fluid were 
collected from patients who were at high risk for in- 


| fection. In general, these patients had had ruptured 


“membranes for more than 10 to 12 hours before col- 
_ lection of the sample of amniotic fluid. The sample was 
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collected by aspiration of a transcervical, intrauterine 
catheter, after the first 7 ml was discarded. None-of the 
patients had fever or other specific signs of intra-am- 
niotic infection,’ or had received antibiotics in labor. 

After collection, the specimens were transported to 
the laboratory in a capped plastic syringe. Within ap- 
proximately 30 to 60 minutes after collection, the spec- 
imen was quantitatively inoculated ona variety of media 
for isolation of aerobes and anaerobes.' Qualitative cul- 
tures were performed for genital mycoplasmas.’ 

In view of recognized differences in pathogenicity 
among the many microbial species isolated in genital 
infections in previcus studies, we attempted to distin- 
guish high- from low-virulence organisms. However, 
not all authorities would agree on the categorization of 
isolates, such as enterococci, Streptococcus viridans, Gard- 
nerella vaginalis, and Mycoplasma hominis. Accordingly, 
in this analysis, we included in the high-virulence or- 
ganisms only the following: Staphylococcus aureus, group 
A or B streptococci, aerobic Gram-negative rods, Neis- 
seria gonorrhoeae, anaerobic Gram-positive cocci, Clos- 
tridium sp., Bacteroides sp., and Fusobacterium sp. Patients 
were considered to be acceptable in the high-virulence 
group if their amniotic fluid contained one or more 
of these isolates (either with or without low-virulence 
isolates). 

Clinical courses were categorized as follows: asymp- 
tomatic—no genital tract symptoms and all tempera- 
tures <99.4° F; fever only—transient, early-onset tem- 
perature =99.8° F, but no localizing signs of symptoms 
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-Bacteria in amniotic | 





-Table I. Characteristics of amniotic fluid cultures from 60 asymptomatic parturient women with high- 


“. virulence bacteria in the specimen 













Asymptomatic 
(n = 27) 


Characteristic 
<: Ksolates, mean + SD 2.3 + 0.9 NS 
“ High-virulence bacteria 30% NS 
only 

Aerobes and anaerobes 67% NS 
“ 210° cfu/ml 37% NS 
2=10* cfu of high- 26% NS 

< virulence bacteria/m} 
OM. hominis 21% (4/19) NS 
pU. urealyticum 53% (10/19) NS 
Leukocytes on stain 52% NS 







Puerperal course 








Fever only 
(n = 16} 





Uterine infection 
(n = 17) 


28413 NS 27+ 13 NS 
19% NS 29% NS 
75% NS 64% NS 
57% NS 47% NS 
38% NS 37% NS 

42% (5/12) NS 17% (2/12) NS 

42% (5/12) NS 50% (7/12) NS 
75% <0.02 35% NS 





P', Compares asymptomatic and fever-only groups. 
--P?, Compares fever-only and uterine infection groups. 
Pp’, Compares asymptomatic and uterine infection groups. 


and without use of either prophylactic or therapeutic 
antibiotics; endomyometritis—fever 2100° F and other 
_ signs of uterine infection, with use of therapeutic an- 
biotics. < 
Le To control for duration of rupture of membranes 
and mode of delivery, we attempted to match each pa- 
tient in the high-virulence group on these two char- 
acteristics with a patient whose amniotic fluid had low- 
virulence organisms only. Organisms considered to. be 
‘of low virulence were lactobacilli, Staphylococcus epider- 
midis, diphtheroids, Propiontbacterium sp., and Eubacte- 
rium lentum. Patients were included in the low-virulence 
group if Ureaplasma urealyticum was found in the am- 
niotic fluid, but excluded if M. hominis was present.* 
Because some samples of amniotic fluid were collected 
many hours prior to delivery, and because patients with 
‘such samples may have acquired high-virulence bac- 
teria subsequent to collection of the amniotic fluid, we 
arbitrarily excluded from the low-virulence group 
those with delivery more than 4 hours after collection 
© sof the sample. Thus, we will report descriptive data on 
-the total group of patients with high-virulence bacteria 
and comparative data on the matched pairs. 
_ Clinical data on maternal and neonatal courses were 
collected: prospectively. Each patient was evaluated. for 
‘late puerperal complications (within 6 weeks) by tele- 
‘phone interview or review of inpatient and outpatient 
charts. Statistical analysis was performed by x’ analysis 
or by. Fisher’s Exact Test, wherever appropriate, for 
discrete data and by paired ¢ test for continuous data. 


Results 
-< During the period of June, 1979, to January, 1984, 
- 60 asymptomatic patients fulfilled the criteria for this 
study. These women accounted for approximately 7% 
__ of those sampled. 


Descriptive data. The largest group (n = 27; 48%) 
remained asymptomatic. Sixteen (27%) developed fe- 
ver only, and 17 (28%) developed endometritis. An ` 
analysis of the characteristics of the amniotic fluid cul- 
tures in the high-virulence group revealed no features 
that distinguished the group of women who remained- 
asymptomatic from those who developed. symptoms | 
(Table I). The most common high-virulence isolates 
were: Bacteroides bivius, 30; group B streptococci, 16; .. 
and anaerobic cocci, 14. Escherichia coli was isolated in. 
three specimens, and S. aureus in six. Overall, U. wrea- 
lyticum was isolated in 51% of the specimens tested and 
M. hominis in 26%. In the uterine infection group, the 
cultures of the patients who were delivered vaginally 
were similar to those of patients who were delivered 
abdominally. 

Characteristics of patients.in these three groups are 
shown in Table IH. Although there were no significant 
differences in interval from rupture of membranes to `; 
collection or from onset of labor to collection, there’ 
were significant differences. in the intervals from col- 
lection to delivery and in rate of cesarean section de- 
livery. According to the data provided in Table II, 92% 
(11/12) of patients in the high-virulence group with 
cesarean section developed endometritis. In compari- 
son, only 12% (6/48) of patients in the high-virulence 
group who had vaginal delivery developed endome- 
tritis, and 33% (16/48) developed fever only. Fully 54% 
(26/48) of patients in the high-virulence group with 
vaginal delivery remained asymptomatic. In the uterine 
infection group, the mean interval from collection to 
delivery was 4.8 hours for the six vaginal deliveries and 
5.1 hours for the 11 abdominal. deliveries (NS). 

Features of the maternal and neonatal hospitaliza- 
tions are shown in Table HI. Among infants born to 
women who developed uterine infection, 50% (3/6) of 
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‘© Table I. Characteristics of groups of patients 

















P uerpe ral course 











Asymptomatic 





Characteristic 


Age (yr) 24.2 + 7.7 0.03 
Parity 12 + 2.0 0.05 
Gestational age (wk) 39.6 + 2.5 NS 
Temperature in labor (°F) 98.5 + 0.5 NS 
White blood ‘cell count in 12.6 + 7.8 NS 
labor. (10°/mm') 
Rupture of membranes to 15.8 + 134 NS 
“collection (hr) 
Labor to collection (hr) 8.1 + 5.2 NS 
Collection to delivery (hr) 2.2 + 1.3 0.06 
(NS) 
Cesarean section 3.7 NS 


“delivery (%) 





Fever only 





Uterine infection 








19.9 + 4.8 0.04 24.7 + 7.7 NS 
0.3 + 1.0 NS 12+ 22 NS 
40.4 + 2.0 NS 40.5 + 2.1 NS 
98.7 + 0.4 NS 98.8 + 0.5 NS 
12.1 + 5.5 NS 10.3 + 0.7 NS 
13.2 + 8.9 NS 16.9 + 11.1 NS 
76+ 5.2 NS 8.8 + 61 NS 

3.8 + 3.2 0.10 5:2 + 3.2 0.001 

(NS) 
0 <0.001 64.7 <0.001 





Data are provided as mean + SD for all characteristics except cesarean section delivery. 


P’, P?, P’—See Table I. 


Table ITI. Characteristics of maternal and neonatal hospitalizations 





Asymptomatic 
{n = 27) 






Characteristic 


“Maternal 


Temperature maxi- 98.8 = 0.4 p < 0.001 
mum (°F) 

Hospital stay (days) 2.6 = 0.8 NS 
Bacteremia 0 of 0 

Neonatal weight at 3267 + 418 NS 
birth (gm) 

Apgar score <7 at 1 1 (4) NS 
minute, number (%) 

Apgar score <7 at 5 0 
minutes, number (%) 

Suspected neonatal 1 (4) NS 
sepsis, number. (%) 

Neonatal hospital stay 2.6 + 0.8 NS 


Puerperal course 







100.0 + 0.6 <0.001 101.7 + 1.2 
2.5 + 0.5 <0.001 7.9 + 4.9 <0.001 
0 of 0 4 of 14 
3127 + 331 <0.02 3519 + 589 NS 
3 (19) NS 7 (41) 0.003 
0 1 (6) 
1 (6) <0.001 6 (35) <0.001 
2.6 + 0.6 <0.001 7.6 + 4.8 <0.001 











Data are provided as mean + SD for all characteristics except as noted. 


P, P?, P’--See Table I. 


those born vaginally and 36% (4/11) of those bern ab- 


dominally had low 1-minute Apgar scores. 

Comparative data. We were able to match success- 
fully 40 pairs of patients. There were no significant 
differences in the matching characteristics: rupture of 
membranes to delivery interval (16.4 + 4.0 versus 
16.9 + 7.7 hours, for the high- and low-virulence 
groups, respectively) and mode of delivery (both 15%). 
_ Furthermore, there were no significant differences in 
age, parity, gestational age, length of labor, white blood 
cell count in labor, or birth weight. Table IV shows the 
outcomes in the two groups. Interestingly, more neo- 
nates inthe high-virulence group had Apgar scores <7 
at 1 minutes than did the neonates in the low-virulence 
group (17.5% versus 2.5%, p = 0.025), but by 5 min- 
utes of life, all neonates had Apgar scores =7. 


Comment 


Previous investigations have provided a partial un- 
derstanding of the relationship between bacteria in the 
amniotic fluid of parturient women and clinically evi- 
dent infection. In a controlled study, Gibbs et al.’ re- 
ported that women with clinical intra-amniotic infection 
had = 10° cfu/ml in 81% of cases (42/52) compared with 
only 31% of control subjects (16/52) (p < 0.001). More 
than 10? high-virulence isolates per milliliter. were 
found in 70% of samples of amniotic fluid from patients 
with intra-amniotic infection and in only 8% of samples 
from control subjects (p < 0.001).’ Ina smaller, non- 
matched series, Gravett et al.“ found bacteria in the 
amniotic fluid-of 88% (14/16) of patients with clinical 
amniotic fluid infection and in that of 50% (11/22) of 
comparison. patients (p < 0.01). Furthermore, of those 
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Table IV. Clinical outcomes of 40 matched pairs of patients 


High virulence 








Outcome 


Asymptomatic 16 40 
Fever only 15 37.5 
Endometritis 9 22.5 


Other infections 









Bacteria in amniotic fluid B53 





Low virulence only 





<00] 27 67.5 
10 25 

1* 25 
2+ 5 





*This case was diagnosed 10 days post partum. 
tOne urinary tract infection and one wound infection. 


with positive cultures, bacterial growth on primary 
plates was =2 + in 13 of 14 (93%) women with amniotic 
fluid infection, but in only two of 11 (18%) women in 
the comparison group (p < 0.0005). Only facultative 
organisms were isolated in the comparison group, 
whereas both facultative and anaerobic organisms were 
isolated from specimens of patients with amniotic fluid 
infection. 

Four reports have noted that bacteria in the amniotic 
¿Huid of asymptomatic patients who underwent cesarean 
“delivery commonly resulted in postoperative uterine 

infection. Gilstrap and Cunningham’ performed qual- 
- jtative cultures on amniotic fluid collected transabdom- 
inally from 56 patients at cesarean section (all of whom 
had had ruptured membranes for 6 or more hours) 
_and isolated bacteria in all, and endometritis developed 
in 95%. Cooperman et al.’ also performed qualitative 
cultures of amniotic fluid, amniotic membrane, and en- 
dometrium and found a similar correlation between 
positive cultures and endometritis. Using quantitative 
amniotic fluid cultures, Blanco et al.” found 210° cfu 
of high-virulence bacteria per milliliter of amniotic 
fluid in 13 of 36 (36%) women at nonelective cesarean 
© section. Twelve of these 13 (92%) developed endo- 
-metritis, compared to nine of 23 (39%) women with 
negative cultures (p < 0.002). In specimens collected 
transcervically, D'Angelo and Sokol’ showed that post- 
partum endometritis developed in 92% (11/12) of 
women. with 210" cfu/ml of any isolate, as compared 

to 47% (9/19) of women with <10* cfu/ml (p < 0.025). 

Also-endometritis developed in 86% (12/14) of women 

with “streptococci,” Bacteroides, enteric bacilli, or $. au- 

réus and in 47% (8/47) of women with none of these 

organisms (p = 0.025). 

Few data are available on the relationship of amniotic 
fluid bacteria and complications after vaginal delivery. 
D'Angelo and Sokol’ found that endometritis devel- 
oped in only two of 70 patients with vaginal delivery. 
However, these authors noted that an “elevated” fever 

~ index (defined as >0.4° C-hours) developed in 59% (29/ 
49) of patients with >10* cfu/ml, but in only 33% (7/ 
2) )of patients with <10' ml (p = 0.05), An “elevated” 
> fever index was observed in 72% (27/37) of women with 








streptococci, Bacteroides sp., or enteric bacilli, but in only 
30% (10/33) with none of these organisms (p < 0.001). 
Transient, self-limited, low-grade fever in the puer- 
perium occurs commonly. Calman and Gibson” noted 
that 35% (954/2701) of women had a temperature 
>99.4° F on any occasion. Of these 954, 52% (499) were’ 
labeled as having pyrexia of no significance. More re- 


cently, Filker and Monif? reported a temperature 238° _ : 


C (100.4? F) in 65 of 1000 patients. Of 858 women with 
vaginal delivery, 33 (3.8%) had fever, which resolved ` 
spontaneously in 26 (78%). Of 142 patients who un- 
derwent cesarean section, 32 (22%) had exhibited one 
or more instances of a temperature 238° C, but in only 
nine of these 32 (28%) did it resolve spontaneously. 
These instances of fever have been attributed to breast 


engorgement, dehydration, atelectasis, etc., but the — 


etiology of the fever has not been clearly demonstrated. 

Descriptive data. In the present study, we extended 
the above-mentioned observations by analyzing the 
clinical course of 60 asymptomatic patients. who had 
high-virulence bacteria in the amniotic fluid. These pa- 
tients were considered to be at high risk for infection 
on the basis of the interval (usually >10 to 12 hours) 
from rupture of membranes to delivery. Three courses 
were evident: asymptomatic, fever only, and uterine 
infection. We observed no statistically significant. dif- 
ferences among the amniotic fluid cultures of the three 
subgroups. It might be suggested that, because the ; 
groups were not large, real differences in one or 
more features existed, but were not detected. Overall, 
though, we-believe that there is marked similarity, and . 
in none of the features was there a “trend” in numbers 
or kinds of bacteria cultured. 

Although. many clinical features of the three sub- — 
groups were similar, there were significant differences 
in collection-to-delivery interval and in mode of deliv- 
ery. We observed a progressive increase in collection- 
to-delivery interval from the asymptomatic group, to 
the fever-only group, to the uterine infection group: 


We did not determine, however, when the colony count. = 


of high-virulence bacteria first exceeded 10° per mil- 
liliter in a given patient and, subsequently, how long 
the total interval was with high-virulence bacteria inthe 





amniotic fluid. Although the latter information might 
< be exceedingly helpful, it would be difficult + obtain, 
by requiring an impractically large number of samples 
< and a good deal of luck. Even though time from col- 
_ lection to delivery is not ideal, it is the best approxi- 
=^ mation we have, since there was no systematic bias in 
z; time of collection. 

Distinguishing “fever only” from uterine infection 
may be largely subjective and especially difficult after 
cesarean section. Yet, even if we combined all patients 
- with fever (those with and without signs of endome- 
tritis), the quantitative relationships remain the same. 

2 Neonatal outcome was good in all groups, although 
7: the likelihood of a 1-minute Apgar score <7 and of 
i clinically suspected sepsis was significantly greater in 
infants of mothers in the uterine infection group. Al- 
. though suspected sepsis may have been influenced by 
the pediatricians’ knowledge of maternal course, Apgar 
< scores were assigned before any mother developed 
"symptoms. A potential confounding variable in inter- 
_ preting Apgar scores in the uterine infection subgroup 
‚was the large percentage (65%) of deliveries bv cesarean 
“section, but there was no difference in the rates of low 
Apgar scores between the group delivered abdominally 
_and that delivered vaginally. By 5 minutes of life, nearly 
all infants were vigorous. Nevertheless, the high per- 
centage of transiently depressed newborn imfants of 
__ mothers who developed infection is striking 
Comparative data. When 40 patients with high-vir- 
ulence bacteria in the amniotic fluid were matched with 
patients with low-virulence bacteria in the amniotic 
fluid for interval from rupture of membranes to deliv- 
ery and for mode of delivery, we found significant dif- 
ferences in outcome, As we expected from previous 
-work, especially with cesarean sections, patients in the 
high-virulence group had endometritis significantly 
more often than did the patients in the low-virulence 
group (p < 0.01). It was less expected that transient, 
self-limited, low-grade fever occurred commonly in 
both groups (37.5% versus 25%, NS). This observation 
may be interpreted in a number of ways. First, these 
instances of transient fever may have been unrelated 
to bacterial infection of the uterus. Traditionally, they 
. have been attributed to breast engorgement. dehydra- 
tion, atelectasis, etc. Second, it is possible that some of 
_ these instances of fever, perhaps those in the high- 
virulence group, were indeed due to a tramsient bac- 
terial infection, whereas others, perhaps those in the 
< Jow-virulence group, were due to other causes. Third, 
“because not all of the high-virulence bacteria and the 
low-virulence bacteria have the same path»genic po- 
tential, possibly errors were made in classifying them. 
Fourth, it is possible that these instances of fever were 
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caused by microbes, such as Chlamydia trachomatis, or 
viruses for which we did not perform cultures. 

Conclusion, An intricate relationship exists between 
(1) type and numbers of bacteria in utero, the duration 
of bacteria in utero, and route of delivery and (2) the 
development of clinically evident infection. We offer 
the following conclusions. This study reconfirms the 
very high rate of endometritis (>90%) in patients who 
undergo cesarean section when high-virulence bacteria 
are already present in the amniotic fluid. Endometritis 
or fever is less common (46%) in patients who undergo 
vaginal delivery when high-virulence bacteria are pres- 
ent in the amniotic fluid, even though there is no dis- 
cernible qualitative or quantitative difference in cul- 
tures. Although this study did not permit us to deter- 
mine how long the high-virulence bacteria were present 
in the amniotic fluid before delivery, we did note a 
progressive and significant increase in the interval from 
collection (of fluid with high-virulence bacteria) to de- 
livery, from the asymptomatic group, to the fever-only 
group, to the endometritis group. Since we are not 
aware of any systematic bias in collecting the amniotic 
fluid, the implication is that high-virulence bacteria 
were present for longer intervals in the patients with 
high-virulence bacteria who developed endometritis 
than in the asymptomatic patients. We observed “fever 
only” often in both groups and are unable to discern 
ts etiology. 
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Congenital complete heart block and SSA antibodies: 
Obstetric implications 


Bernhard H. Singsen, M.D., Jeanette E. Akhter, M.D., Mary M. Weinstein, M.D., and 
Gordon C. Sharp, M.D. 


Columbia, Missouri 


Mothers with known or occult rheumatic disorders may be delivered of infants with congenital complete 

` -heart block, The more frequent use of ultrasonography during pregnancy now allows early detection of 
heart block in utero. The transplacental passage of SSA or SS8 antibodies, of the IgG class, may mediate 
or be associated with immune damage to the fetal cardiac conduction system, as reported in our two 

= patients. Maternal and/or newborn screening for SSA and SSB antibodies in selected patients permits an 
early presumptive diagnosis and will assist perinatal planning. particularly for immediate newborn cardiac 
“pacemaker implantation. Early serologic detection of such antibodies may also assist family counseling of 
mothers. at risk and should promote investigation of techniques: to modify the immune status of these 
mothers. SSA- or SSB-positive maternal/fetal pairs. should be prospectively managed by the obstetrician, 















neonatologist, and rheumatologist. (Am J Oaster Gyneco 1985;152:655-8.) 


_ Key words: Congenital complete heart block, SSA antibodies, obstetric implications 


~ Congenital complete heart block is an occasional neo- 
natal complication of occult or recognized maternal 
connective tissue diseases. By 1979, one investigation 


ce was able to review 67 cases of congenital complete heart 


_block with associated maternal connective tissue dis- 
~ ease.’ When the maternal connective tissue disease is 
_ recognized prior to delivery, systemic lupus erythe- 
matosus is the most frequent illness (838%) associated 
with congenital complete heart block; 25% of mothers 
have less specific rheumatic complaints, and 16% have 
rheumatoid arthritis. Overall, however, 70% of the 
mothers of infants with congenital complete heart block 
| are asymptomatic and have only serologic abnormali- 
ties; some describe this as occult connective tissue dis- 
ease, and recognition may be increased by a more de- 
tailed history. 

> Morquio: first reported congenital complete heart 
-block in 1901, and the first kindred of multiple affected 
children was described in 1928. By 1977, at least 14 
kindreds of familial congenital complete heart block 
had-been reported, and its poor prognosis in compar- 
ison with sporadic and adult-onset forms had beer 
noted.’ Congenital complete heart block had previously 
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been thought to occur only once in 20,000 pregnancies, | 
but more common use of obstetric ultrasonography has- 
led to anecdotal observations that congenital complete 
heart block may be more frequent. One fourth of cases 


are associated with structural cardiac malformations, - 


but cause of the other 75% has remained obscure.’ 
In 1960, Wallgren and Agoria‘ first postulated. a ma- 


ternal immunologic abnormality to explain the con- 


genital complete heart block which was detected in — 
three successive live births from one mother. By 1977, 
McCue et al.’ and Chameides et al.° confirmed the as- 
sociation between maternal systemic lupus erythema- 
tosus and neonatal heart block. In recent years a some- 
what artificial distinction between the neonatal lupus - 
syndrome and congenital complete heart block has de- ; 
veloped along subspecialty lines. The neonatal lupus 

syndrome almost always includes cutaneous lesions.. 
while anemia, thrombocytopenia, abnormal serologic | 
tests, and complete heart block are less common fea- 
tures. These infants are usually female, and with the 
exception of congenital complete heart block, the other 
findings generally clear within 2 to 6 months. The trans- 
placental passage of an IgG antinuclear antibody has 
been presumed to cause neonatal lupus syndrome and.’ 
congenital complete heart block, although a genetic or 
infectious etiology could not be entirely excluded. 

In 1981, Franco et al.’ first reported a more specific 
association between neonatal lupus syndrome and ma- 
ternal antinuclear antibodies directed against the SSA 
and SSB antigens in three maternal/infant pairs. The 
SSA and SSB antibodies (also known as Ro and La, 
respectively) are directed against. two of a number of . 
recently described saline-soluble ribonucleoprotein an- 


RSA 














tigens from cell nuclei. Several of these antigen-anti- 
body systems have important rheumatic disease asso- 
ċiations, such as Sm antibodies with systemic lupus er- 
ythematosus, RNP antibodies with mixed connective tis- 
sue disease, Scl-70 with scleroderma, and SSA and SSB 
with Sjégren’s syndrome; new information also indi- 
cates that antigens such as Sm and RNP may be com- 
ponents of the intracellular messenger RNA system.” 
In the report from Franco et al., the asymptomatic 
mothers remained well 3 years following delivery, ex- 
cept for continued serologic evidence of antinuclear 
~ antibody, rheumatoid factor, and SSA and SSB anti- 
bodies. At 2 to 3 years of follow-up, the neonatal lu- 
pus syndrome infants were serologically and clinically 


normal, but two of three were incidentally noted to 


have continuing atrioventricular heart block. Kep- 
hart et al. have described a fourth SSA-positive infant 
with neonatal lupus syndrome and congenital complete 


heart block. They also mentioned that the serum of 


another mother with systemic lupus erythematosus and 
the amniotic fluid from the 20-week abortus with con- 
genital complete heart block both contained SSA and 
SSB antibodies. However, the fetal serum did not dem- 
onstrate SSA or SSB antibodies, perha ps indicating that 


¿the largest amount of maternal IgG antibody crosses 


the placenta during the third trimester. Weston et al.” 
recently showed that seven of eight infants with neo- 
natal lupus had speckled antinuclear antibody and SSA 
antibodies; four of eight had congenital complete heart 
_ block. The mothers were all SSA positive, but only two 
“had overt rheumatic disorders. 
The present report will re-focus the relationship be- 
tween neonatal lupus syndrome, congenital complete 
heart block, and SSA antibodies and emphasize the 
implications for obstetric diagnosis and management. 
Only two early, brief notations of maternal rheumatic 
disorders and congenital complete heart block can be 
found in the obstetric literature.’ > ® Our patients con- 
firm that clinically healthy pregnant women may have 
serologic evidence only of SSA antibodies and presum- 
ably pass these to the fetus in the second or third trimes- 
ter and that the infant develops congenital complete 
“heart block that can be detected in utero many weeks 
prior to the expected delivery date or during the peri- 
natal period. Coordinated management and counseling 


for the SSA-positive woman who is pregnant or of 


childbearing age may begin with obstetrics and subse- 
quently involve both pediatrics and rheumatology. 


Case reports 

Case 1. A 19-year-old woman with a 28-week preg- 
`o nancy was referred in 1981 because of fetal bradycardia 

~ and irregular heart rhythm detected at her second ob- 
stetric evaluation. A fetal heart rate of 144 bpm had 
“been. noted. 6 weeks earlier. There was no personal 
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or family history or physical evidence of any rheu- 
matic disorder. A prior pregnancy had spontaneously 
aborted, without known cause, at 3 months’ gestation. 
The remaining past medical and gynecologic history 
was unremarkable, and there were no other intrapar- 
tum complications. Evaluation by ultrasonography sug- 
gested a gestational age of 24 to 26 weeks, a fetal weight 
of 1000 gm, and a fetal heart rate of 48 bpm. The 
administration of intravenous isoproterenol to the 
mother did not increase the fetal heart rate; congenital 
complete heart block was suspected. 

Maternal evaluation for laboratory evidence of rheu- 
matic disorders included a normal complete blood 
count and erythrocyte sedimentation rate; the serum 
calcium level was 8.6 mg/dl and the magnesium level 
was 1.5 mEq/L. Immunologic screening revealed anti- 
SSA antibodies in a titer of 1:256; there were no an- 
tibodies directed against the SSB, DNA, RNP, Sm, Scl- 
70, or PM-1 antigens; rheumatoid factor and antinu- 
clear antibody were not sought. 

When the estimated gestational age reached 
weeks, amniocentesis revealed a lecithin/sphingomyelin 
ratio of >4:1, suggesting fetal pulmonary maturity. 
Maternal serologic testing then included an antinuclear 
antibody titer of 1:80, normal serum IgG, IgM, and 
IgA levels, a positive test for Scl-70, SSA antibodies at 
1:256, and a rheumatoid factor titer of 1:640. The 
serum C3 level was 76 mg/dl (normal 90 to.175), and 
the C4 level was 5 mg/dl (normal > 13); there were no 
anti-DNA or anti-SSB antibodies present. 

Elective cesarean section was performed after exten- 
sive consultation, in the hope of preventing further 
possible immunologic damage to the fetal cardiac con- 
duction system; the mother’s postoperative course was 
uneventful. The infant’s birth weight was 2400 gm, and 
Apgar scores were 4 and 8. The cord blood, revealed 
SSA antibodies, IgG of 733 mg/dl, a rheumatoid factor 
titer of 1:40, and a speckled antinuclear antibody titer 
of 1:40. Immediate electrocardiogram confirmed con- 
genital complete heart block (rate 48 bpm), and weak 
inspiratory efforts led to intubation and respirator as- 
sistance, Isoproterenol raised the heart rate only to 60 
bpm; a nitroprusside drip, begun at 42 hours of age 
because of worsening peripheral perfusion, was not ef- 
fective. Hydrocortisone, 10 mg/kg/day, was adminis- 
tered in an attempt to control possible cardiac conduc- 
tion system edema or continuing immune system—me- 
diated damage. Extensive search for evidence of in- 
fection was negative. The blood pressure was constant 
at 60/40 mm Hg; however, renal perfusion and urine 
output were poor, and there was little response to fu- 
rosemide. Fluid retention and hyperkalemia developed, 
and the heart rate dropped to 20 to 40 bpm and was 
irregular. The infant died at 84 hours of age. Postmor- 
tem examination limited solely to the cardiac conduc- 
tion system was permitted. It revealed moderate fibrosis 
of the sinoatrial and atrioventricular nodes andthe His 
bundle. There were no. inflammatory infiltrates, and 
immunofluorescenit staining of numerous serial sections 
was negative for IgG, IgM, IgA, IgD, C3, G4, and fibrin. 
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Case 2. A 25-year-old woman (gravida 3, para 2, 
abortus 1) was delivered of a normal female infant at 
term with Apgar scores of 8 and 9. There were no 
complications during pregnancy; monthly obstetric 
evaluations, beginning at 28 weeks, had revealed a nor- 
mal fetal heart rate. Labor was prolonged at 42 hours, 
but the infant was in no distress when brought to the 
nursery. The mother had no personal or family history 
or physical evidence of any rheumatic disorder. 
© The infant became lethargic and displayed poor 
feeding by 20 hours of age. The heart rate, which had 
previously averaged 160 bpm, was noted to be 50 bpm; 
an electrocardiogram revealed complete heart block. 
Adequate peripheral pulses were present and neuro- 
logical evaluation was normal. No other manifestations 
of the neonatal lupus syndrome were observed. A chest 
x-ray film revealed clear lung fields and moderate car- 
diomegaly. By 48 hours, the child had a heart rate of 
36 bpm and moderate tachypnea. Despite fluid restric- 
tion, she developed congestive heart failure and by 57 
hours of age was dusky, had progressive acidosis, and 
required isoproterenol to maintain peripheral perfu- 
sion, A permanent cardiac pacemaker was implanted; 
12 hours later there was a significant decrease in body 
¿“weight and liver size and increased urinary output. 

Serologic evaluation of the mother and infant 
showed each to have SSA antibodies, in titers of 1: 256 
and 1:64, respectively. Rheumatoid factor, antinuclear 
antibody, and antibodies directed against the RNP, Sm, 
SSB, PM-1, Scl-70, and DNA antigens were all absent 
in both infant and mother. The infant was discharged, 
without further complication, on the twelfth hospital 
day. At 16 months of age she is developing normally, 
and pacemaker function is consistent at 120 bpm. 


Comment 


Our maternal-fetal pairs demonstrate that isolated 
SSA antibodies, probably of the IgG class,” appear to 
cross the placenta and are associated with damage to 
the fetal cardiac conduction system. It is possible that 
the maternal and/or fetal SSA antibodies are only an 
immunologic epiphenomenon, or they may reflect an 
altered immune state induced by pregnancy in selected 
patients during the second or third trimester, We are 
currently assessing the frequency, by trimester, of SSA 
antibodies in asymptomatic pregnant women and the 
frequency of conversion from SSA negative to SSA pos- 
itive in pregnant women with systemic lupus erythe- 
matosus, scleroderma, rheumatoid arthritis, and Sj6- 
gren’s syndrome. This will allow a better understanding 
of the size of the populations at risk. 

Practically speaking, however, it is the unexpected 
obstetric or perinatal diagnosis of congenital complete 
heart block in an otherwise normal pregnancy that re- 
‘quires our immediate attention. These mothers and 
infants may have only SSA antibodies, without evidence 
of other antinuclear antibodies, and isolated heart block 


‘Congenital complete heart block and SSA antibodies 657 


occurs in this situation. That placental transfer of SSA 
may be significantly associated with isolated congenital 
complete heart block has been confirmed by Scott 
et al." l 

The immunogenetics relating maternal connective 
tissue diseases, SSA antibodies, and congenital com- 
plete heart block are not fully understood. Several brief 
reports suggest an association of DR3 and other linked 
HLA antigens in the mothers but not the infants. This 
may imply that maternal autoantibody production is 
related to genetic factors but that the neonatal cardiac 
conduction tissue injury is not. '* 

The cardiac histopathologic features in infants with 
congenital complete heart block have been described 
as interruption of the conduction system by fibrosis, 
fibrotic replacement of the sinoatrial and atrioventric- 
ular nodes, and calcification suggestive of earlier in- 
flammation.” These changes are similar to those found 
in our infant who died. Subendocardial fibroelastosis. 
has also been detailed, including one report where 
seven of nine infants had “endomyocardial fibrosis” 
and three of three attempts to identify the sinoatrial 
node failed.’ Subendocardial calcium deposits have 
been noted in one infant.’ These recent histopathologic 
descriptions should be clearly distinguished from ear- 
lier studies of congenital complete heart block as a no- 
sologic entity, which were without regard for the disease 
state of the mother. l 

We are aware of one fatal case of congenital complete 
heart block, with immunofluorescent evidence of IgG 
and C3 deposits within the vascular portion of the con- 
duction system, as well as generalized chronic inflam- 
matory cell infiltrates. However, both inflammatory in- 
filtrates and immune deposits in the conduction system 
of the newborn infant with heart block may rapidly 
disappear and be replaced by fibrosis if the inciting 
antibody (or epiphenomenon) either disappears or is 
modified by treatment. Although the sinus node is 
found by 6 to 8 weeks of fetal age,’ fetuses who develop 
congenital complete heart block may have normal car- 
diac rate and rhythm as late as several hours after birth, 
or the congenital complete heart block may develop as 
early as 22 to 26 weeks. This suggests that the immu- 
nologic damage may occur early, develop slowly, or 
appear late. 

In adults with systemic lupus, numerous forms of 
immunologically mediated cardiac damage may occur, 
but many have in common the fibrosis of conduction 
elements, much as may occur in the infant with con- 
genital complete heart block.’ Complete atrioventric- 
ular block is a rare complication of adult systemic lupus 
erythematosus,” but fibrosis of the conduction system 
is observed and is presumed to be due to its rich col- 
lagen content and its superficial location. 

Unfortunately, overt maternal connective tissue dis- 








“ease may develop ònly: months to years after-the birth 
of an infant with congenital heart block.’ This empha 
_- sizes the need for a careful obstetric history of rheu- 
‘matic complaints in any prospective or recent mother 
whose infant has developed congenital complete heart 
block. 
Our experience and a review of the literature suggest 
several conclusions and recommendations: (1) The iso- 
lated presence of SSA antibodies at the time our pa- 
= tients developed congenital complete heart block and 
-similar findings from other reports may suggest an eti- 
. ologic-role for SSA antibodies. (2) Pregnant mothers 
with clinical rheumatic disorders who are SSA positive 
“may. be at-risk for having an infant with congenital 
- complete heart block. (3) Women with systemic lupus 
erythematosus, scleroderma, rheumatoid arthritis, and 
© Sjögren’s syndrome who are considering becoming 
pregnant should be screened for SSA antibodies. (4) 
. Similarly, significant numbers of women with vague 
- musculoskeletal complaints are found to be SSA posi- 
~ tive by antinuclear antibody profile. It may be impor- 
-tant to educate these latter two groups about the pos- 
‘sibility of congenital complete heart block as a preg- 
nancy outcome and to recommend close obstetric 
observation. 
. The routine use of abdominal ultrasound now fre- 
quently permits early detection of congenital complete 
heart block, which should elicit rneumatologic consul- 
tation and immunologic screening. Management of the 
SSA-positive maternal-fetal pair is the complex ques- 
tion. The current postdelivery mortality rate for these 
infants approximates 25%. Early cesarean section to 
f prevent further immune injury to the conduction sys- 
tem is one possibility, although our first experience sug- 
gests that the cardiac damage has long sinee occurred 
and that immediate cardiac pacing is needed. However, 
cesarean section to minimize fetal distress in the birth 
canal and to present the infant directly to a pediatric 
cardiologist who is prepared to initiate cardiac pacing 
might also be very helpful in selected cases. In this 
: setting, a brief trial of labor to monitor the response 
_ of the fetal heart to stress may be appropriate. 
»Medical management of the 5SA-positive pregnant 
mother by a rheumatologist also may be indicated. It is 
known that titers of SSA antibodies decrease during 
_-corticosteroid therapy.” The utility of other methods to 
‘reduce. or remove maternal SSA or SSB antibodies or 
_ their epiphenomena remains speculative. In summary, 
-our experience suggests a critical need for early intra- 
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uterine detection, appropriate immunologic screening, 
and early cardiologic intervention for maternal/fetal 
pairs with or at increased risk for developing congenital 
complete heart block. 
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_ Ina three-month study,' none of the 184 
patients receiving OGEN 1.25 experienced 
a significant rise in BP. About 15% of the 

144 patients receiving conjugated estrogens 
(0.625 mg) experienced a significant rise of 
at least 15 mm Hg. That’s a difference that 
could make a real difference for your patients 
who may be hypertensive or at risk of 
developing hypertension. 


ecause her estrogen therapy 
shouldnt affect her blood pressure 
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WARNING: 
1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE 
RISK OF ENDOMETRIAL CARCINOMA. 

Three independent case control studies have shown an increased 
risk of endometrial cancer in postmenopansal women exposed to ex- 
ogenous estrogens for prolonged periods.” °? This risk was indepen- 
dent of the other known risk factors for endometrial cancer. These 
studies are further supported by tne finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight dif- 
ferent areas of the United States with pcpulation-based cancer 
reporting systems, an increase which may be related to the rapidly 
expanding use of estrogens during the last decade.* 7 

The thres case control studies reported that the risk of endometri- 
al cancer in estrogen users was abaut 4.5 to 13.9 times greater than 
in nonusers, The risk appears to cepend 3n both duration of treat- 
ment! and on estrogen dose.? In viaw of these findings, when estro- 
gens are used for the treatment of menopausal symptoms, the lowest 
dose that will control symptoms sould be utilized and medication 
should be discontinued as soon as possible, When prolonged treat- 
ment is medically indicated, the patient should be reassessed on at 
least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be ccnsidered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may 
carry less risk than continuous administration; it therefore appears 
prudent to utilize such a regimen. 

Close clinical surveiliance af all women taking estrogens is impor- 
tant. in all cases of unciagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be undertak- 
en to rule out malignancy. 

There is no evidence at present that “natural” estrogens are more 
or Jess hazardous than “synthetic” estrogens at equiestrogenic doses, 


2, OGEN SHOULD NOT BE USED DURING PREGNANCY. 

According to some investigators, the use of female sex hormones, 
hoth estrogens and progestogens, during early pregnancy may se- 
tiously damage the offspring. Studies have repertad that females ex- 
posed in utero to diethylstifbestrol, a non-steroidal estrogen, have an 
increased risk of developing in jater life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.®® In one of these studies, 
this risk was estimated as not greater than 4 per 1000 exposures." 
Furthermore, there are reports that a high percentage of such ex- 
posed women (from 30 to 90 percent) have been found to have vagi» 
nal adenosis,” !? epithelial changes of the vagina and cervix. Al- 
though these reported changes are histologically benign, the inves- 
tigators have not determined whethe- they are precursors of adeno- 
carcinoma. 

Several reports suggest an association between intrauterine expo- 
sure to female sex hormones and congenital anomalies in the off- 
spring, including heart defacts and limb reduction defects.'>*! One 
case control study!® estimated a 4.7 fold increased risk of limb re- 
duction defects in infants exposed jo utero to sex hormones (oral 
contraceptives, hormone withdrawal tests for pregnancy, or attempt- 
ed treatment for threatened abortion). Some of these exposures 
were very short and involved only a few days of treatment. The data 
Suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

in the past, female sex hormones have been used during pregnan. 








cy in an attempt to treat threatened or habitual abortion. OGEN has 
not been studied for these uses, and therefore should not be used 
during pregnancy. There is no evidence from wall controlled studies 
that progestogens are effective for these uses, 

tf OGEN {estropipate tatlats) is used during pregnancy, or if the 
patient becomes pregnant while taking this drug, she should be ap- 
prised of the potential risks to the fetus, and the question of continu- 
ation of the pregnancy should be addressed. 








INDICATIONS AND USAGE 

The cyclic administration of OGEN (estropipace tablets) is indicated for the treat- 
ment of estrogen deficiency associatad with (See “DOSAGE AND 
ADMINISTRATION” section): 

1. Moderate to severe vasomoter symptoms of menopause. (There is no evi- 
dence that estrogens are affective far nervous symptoms or depression which 
lla during menopause, and they should not be used to treat these condi- 
tions. 

2. Atrophic vaginitis. 

3, Kraurosis vulvae. 

4. Female hypogonadism, 

5, Female castration. 

6. Primary ovarian failure. 

OGEN (ESTROPIPATE TABLETS) HAS NOT BEEN TESTED FOR EFFICA- 
CY FOR ANY PURPOSE DURING PREGNANCY. SINCE ITS EFFECT 
UPON THE FETUS IS UNKNOWN, IT CANNOT BE RECOMMENDED FOR 
ANY CONDITION DURING PREGNANCY (SEE BOXED WARNING). 


CONTRAINDICATIONS 
OGEN should not be used in women with any of the following conditions: 

1. Known or suspected cancer of the breast. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Warning}. 

4, Undiagnosed abnormal genital blesding. 

5, Active thrombophlebitis or thromboembolic disordars. 

6. A past history of thrombophlebitis, thrombosis, ar thromboembolic disor- 
ders associated with previous estrogen use. 


WARNINGS 

1, induction of malignant neoplasms. Long-term continuous administration of 
natural and synthetic estrogens in certain andr al species has been reported by 
some investigators to increase the frequency of carcinomas of the breast, cervix, 
vagina, and liver. There is now evidence that estiogens increase the tisk of car- 
cinoma of the endometrium in humans. (See Boxed Waring}. 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast)” although a 
recent long-term followup of a single physician's practice has raised this possibil- 
ity!® Therefore, caution should be exercised when administering estrogens to 
women with a strong family history of breast cancer or who have breast nodules, 
fibrocystic disease, or abnormal mammograms. Carefst breast examinations 
should be performed periodically, 

2, Goll bladder disease. A recent study has reported a 2 to 3-fold increase in 
the risk of surgically confirmed gall bladder disease in women receiving post- 


„menopausal estrogens," similar to the 2-fold ircrease previzmsly noted in users 


of oral contraceptives.'®-22 in the case of oral contraceptives the increased risk 
appeared after two years of use,”* 

3. Effects similar to those caused by estrogen-propestagen oral contracep- 
tives, There are several serious adverse effects of oral contaaceptives, most of 
which have not, up to now, been documented as consequeaces of postmeno- 
pausal estrogen therapy. This may reflect the ccmparatively bw doses of estro- 
gen used in postmenopausal women. ft would b3 expected that the larger doses 
of estrogen used to treat postpartum breast engorgement woul be more likely to 
tesult in these adverse effects, and, in fact, it haz heen shown hat there is an in- 
creased risk of thrombosis in women receiving estrogens for aostpartum breast 
engargement.?0-2! 

a. Thramboembolic disease. tt is now well established thamusers of oral con- 
traceptives have an increased risk of various thromboambal= and thronbotic 
vascular diseases, such as thrombophlebitis, pulmonary embalism, stroke, and 
myocardial infarction.*="*9 Casas of retinal thrombosis, mase tene thrombosis, 
and optic neuritis have been reported in oral contraceptive uers. There is evi» 
dence that the risk of several of these adverse reactions is relwed ta the dose of 
the drug.°%3! An increased risk of post-surgery thramboemtdlic complications 
has also been reported in users cf oral contraceptives.3*-53 H asible, estrogen 


should be discontinued at least 4 weeks before surgery of th: type associated . 


with an increased risk of thramboembalism; it shculd also be di continued during 
periods of prolonged immobilization. 

While an increased rate of thromboembolic and thrombotixdisease in post- 
menopausal users of estrogens has not been found? this doss not rule out the 
possibility that such an increase may be presen: or that subyoups of women 
who have underlying risk factors or who are receiving relativey large doses of 
estrogens may have increased risk. Therefore estrogens shou! not be used in 
persons with active thrombophlebitis or thromboembolic diserders, and they 
should not be used in persons with a history of such disorders inassociation with 
estrogen use. They should be used with caution in patients with eerebral vascular 
o coronary artery disease and only for those ir whom estro ens are clearly 
needed, 

Large doses of estrogen (5 mg conjugated estrogens per day , comparable to 
those used to Weat cancer of the prostate and breast, have been -hown in a ‘arge 
prospective clinical trial in men*® to increase the ‘tsk of nonfat? myocardial in- 
farction, pulmonary embolism and thrombophlebitis. When estron doses of this 
size are used, any of the thromboembalic and thrombotic adver e effects asso- 
ciated with oral contraceptive use should be considred a clear risk, 

b. Hepatic adenoma, Benign hepatic adenomas appear to be associated with 
the use of oral contraceptives,2°- Although benign, and rare, th se may rupture 
and cause death through intraabdominal hemorhaje. Such lesizas have not yet 
been reported in association with other estrogen or progestogen preparations but 
should be considered in estrogen users having abdominal pain and tendemess, 
abdominal mass, or hypavolemie shack. Hepatocellstar carcinom. has also teen 
reported in women taking estrogen-cantaining oral contracaptie-s.3? The rela- 
tionship of this malignancy to these drugs is not known at this time 

c. Elevated blood pressure. \ncreased blood pressure is no uncommon in 
women using oral contraceptives, There is now a report that this Tay occur with 
use of estrogens in the mencpause®? and blood pressure shoul. be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has 28en observed 
in a significant percentage of patients on estragen-containing orat ontraceptives. 
For this reason, diabetic patients should be carefully observed shila receiving 
estrogen, 

4, Hypercalcemia, Administration of estrogens riay lead to severe hypercal- 
cemia in patients with breast cancer and bone metas-ases, 


PRECAUTIONS 
A. General Precautions, 

1. A complete medical and family history should be taken pric to the initia- 
tion of any estrogen therapy. The pretreatment and periodic physica’ examina- 
tions should include special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolau smear, As a genesal rule, esto- 
gen should not be prescribed for longer than one year without an ther physical 
examination being performed. 

2. Fluid retention — Estrogens may cause soma degree of Fid retention. 
Therefore, patients with conditions such as epilepsy, migraine, amd cardiac or 
renal dysfunction, which might be influenced by this factor, require areful obser- 
vation, 

3, Certain patients may develop undesirable manifestations of -xcessive es- 
trogenic stimulation, such as abnormal or excessive uterine bleeding mastodynta, 
ete, 

4, Oral contraceptives appear to be associated with an increesd incidence 
of mental depression.2? Although it js not clear whether this is d-e to the es- 
trogenic or progestagenic compcnent of the contraceptive, patients taith a history 
of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during s-trogen use, 

6. The pathologist should be advised of the patient's use of estr gen therapy 
when relevant specimens are submitted, 

7, Patients with a past history of jaundice durirg pragnancy “ave an in- 
creased risk of recurrence of ja:ndice while receiving estragen-caataming oral 
contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated. 

8. Estrogens may be poorly metabolized in patients with impaired liver func- 
tion and they should he administered with caution in such patients. 

9. Because estrogens influence the metabolism of calcium anc ahosphorus, 
they should be used with caution in patients with metabolic bone sseases that 
are associated with hypercalceméa or in patients with renal insufficiemcy. 

B. information for the Patient. Sea text on Patient Package Insert wich appears 
after PHYSICIAN REFERENCES. 

C. Drug Interactions, The concomitant use of any drugs which ean incice hepatic 
microsomal enzymes with estrogens may produce estrogen levels which are 
lower than would be expected from the dose of estrogen administeret 

The use of boad spectrum antibiotics which protaundiy offet intestinal 
flora may Influence the absorption of steroidal compounds includin the estro- 


gens. 
Diabetics receiving ¿insulin may have increased insu'in requiremer=s when re- 
ceiving estrogens. 


Laboratory Test Interference. Certain endocrine and liver functicr tests may 
be affected by estrogen-containing oral contraceptives. The tollon ng similar 


_ changes may be expected with larger doses of estrogen: 


a, increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, VIIL LX, and X; decreasesantithrom- 
bin 3; increased norepinephrine-induced platelet aggregability. 

c. lnereased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBL T4 by column, or T4 by edicimmu- 
noassay. Free T3 resin uptake is decreased, reflecting the elevated TS: free T4 
concentration is unaltered, 

d. Abnormal glucose tolerance test results, 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test, 

g. Reduced serum folate concertration. 

h. Increased serum triglyceride and phospholipid concentration. 

D. Carcinogenesis. Studies have shown an increased risk of endeme-cal cancer 
in postmenopausal women exposed to exogencus estrogens for prolong d periods 
(see Boxed Waming}. At the present time there is no conclusive evicance thet 
estrogens given to postmenopausal women increase the risk of caaser of the 
breast)7-*°4) There are, however, a few retrospective studies which suggest a 
small but statistically significant increase in the risk factor for breext cancer 


among these women. 8-42-44 (See “WARNINGS” section) 

E Pregnancy. Pregnancy Category X. See “CONTRAINDICATIONS” section and 
Boxed Warning. 

F. Nursing Mothers. Estrogens have been reported to be excreted in human 
breast milk. Caution should be exercised when OGEN is administered to a nursing 
woman. 

G. Pediatric Use. Because of the eftects of estrogens an epiphyseal closure, 
thay should be usad judicicesly in young patients in whom bone growth is not 
complete, 


ADVERSE REACTIONS 
(See Wamings regarding reports of possible induction of neoplasia, unknown ef- 
fects upon the fetus, increased incidence of gall bladder cisease, and adverse ef- 
fects similar to those af oral contraceptives, including thromboembolism) The 
following additional adverse reactions nave been reposted with estrogenic thera- 
py, including oral contraceptives: 

t. Genitourinary system. 

increase in size of uterine fibromyomata. 

Vaginal candidiasis. 

Cystitis-like syndrome. 

Dysmenorhea. 

Amenorrhea during and afer treatment. 

Change in cervical eversian and in degree of cervical secretion, 

Breakthrough bleeding, spotting, change in menstrual flow. 

Premanstral-like syndrome, 

2. Breast, 

Tendemess, enlargement, secretion, 

3. Gastrointestinal. 

Cholestatic jaundice. 

Vomiting, nausea, 

Abdominal cramps, bloating. 

4, Sten. 

Hemorrhagic eruption. 

Erythema nodosum. 

Erythema multiforme. 

Hirsutism. 

Chloasma or melasma which may persist when drug is discontinued. 

Loss of scalp hair. 

5. Eyes. 

Steepening of comeal curvature. 

{ntolerance to contact lenses. 

6. CNS. 

Chorea. 

Mental depression, 

Migraine, dizziness, headache, 

7. Miscellaneous. 

Aggravation of porphyria. 

Edema, 

Reduced carbohydrate tolerance. 

Increase or decrease in weicht. 

Changes in libido, 
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dosage flexibil:ty. All tablet sizes of GEN are available in bottles of 100. 
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Maternal heart rate in pregnancy 


James F. Clapp III, M.D. 
Burlington, Vermont 


Serial morning heart rates were obtained from 10 women runners prior to and during pregnancy. By 8 
weeks’ menstrual age, maternal heart rate had risen 8 bpm with an overall pregnancy-associated increase 
of 16 bpm. Potential mechanisms are discussed. (Am J OBSTET GYNECOL 1985;152:659-60.) 


Key words: Heart rate, pregnancy 


It is well known that maternal heart rate rises 10 to 


20 bpm during pregnancy.’ However, the serial data ` 


available have not been obtained under basal, stress- 
free conditions and it is unclear how early the observed 


increase actually begins.” This report details the serial . 


-changes in maternal heart rate in a group of 10 women 
runners prior to and during pregnancy under basal, 
stress-free conditions. 


Methods 


Each subject used a portable heart rate monitor (In- . 


sta-pulse Biosig, Inc., Montreal, Canada) to obtain her 
pulse in the lateral position on awakening each morning 
for at least 1 month prior to conception and throughout 
pregnancy. All data were normalized to the date of the 
last menstrual period, and individual weekly averages 
were calculated. Pregnancies were dated by means of 
menstrual records and confirmed by B-subunit assay 
for chorionic gonadotropin within 48 hours of the first 
missed menstrual period and early ultrasonic exami- 
nation. Each monitor was precalibrated against an elec- 
trocardiographic trace and, at resting heart rate level, 
was within 2 bpm of the rate determined by electro- 
cardiography. 


Results 


The data are detailed in Table I and Figs. 1 and 2. 
Note (Fig.l) that in each instance the maternal heart 
rate level increased by the time of the first missed men- 
strual period and showed no censistent change over the 
ensuing 4-week interval. The mean increase (Fig. 2, 
Table I) was 7 bpm at 4 weeks’ menstrual age and 8 
bpm at 8 weeks’ menstrual age. A similar change was 
not observed in the preceding menstrual cycle. Thus, 
by 8 weeks (Table 1), 50% of the maximum increase 
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Fig. 1. Changes in resting maternal heart rate in the individual 
subjects at 4-week intervals normalized for the onset of the 
last menstrual period (LMP) and beginning during the pre- 
vious menstrual period (PMP). 
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Fig. 2. Average weekly morning pulse rate in the 10 subjects 
prior to and during the first 8 weeks of pregnancy. All data 
normalized for the onset of the last menstrual period (LMP) 
and presented as the mean + SEM. 


had already occurred. This initial abrupt increase was 
followed by a more gradual progressive rise as preg- 
nancy continued, which plateaued after the thirty-sec- 
ond week. 


Comment 


The overall increase of 16 bpm observed in this study 
is in agreement with most of the published literature.’ 
However, the fact that the increase begins abruptly very 
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Table I. Maternal heart rate prior to and during pregnancy 









Weeks’ gesiation (menstrual age) 













Last 
menstrual 


period 






Maternal heart 57.8 58.3 64.8 66.3 66.4 63.7 72.2 72.0 72.4 73.8 74.0 
rate* (bpm) +0.9 | +09 +0.9 +1.0 Eai 41,9 +#2.1 +17 217 +1.8 2.2 





*Data presented as the mean + SEM. 


early in pregnancy was unanticipated and sugg2sts a This work would not have been possible without the 
hormonal mechanism not normally ‘active during a help and dedication of the volunteers from the Uni- 
menstrual cycle in which conception does not occur. versity of Vermont College of Medicine. 

From what is known in regard to the endocrinologic 

factors in early pregnancy, the initial change may be REFERENCES 

linked to the: production of chorionic gonadotropin, 1 Walters WAW, MacGregor WG, Hills M. Cardiac output at 
with the later gradual increase being related to th2 vas- oe pregnancy and the puerperium. Clin Sci 
cular changes which accompany placental and fetal © ọ Hytten FE, Leitch I. The physiology of human pregnancy. 


growth. Oxford: Blackwell Scientific Publications, 1971:75-8. 


Second-look laparotomy after chemotherapy in the 
management of ovarian malignancy 


Lynda R. Smirz, M.D., Frederick B. Stehman, M.D., Thomas M. Ulbright, M.D., 
Gregory P. Sutton, M.D., and Clarence E. Ehrlich, M.D. 


Indianapolis, Indiana 


Eighty-eight patients with ovarian malignancy underwent second-look laparotomy as part of their plan of 
management at Indiana University Hospital. Thirty-five patients (89.8%) were found to have no gross or 
microscopic eviderce of persistent neoplasm, and an additional 16 (18.2%) had only microscopic tumor. 
Patients with initial Stage III or IV disease were less likely to have negative findings at laparotomy than. 
were patients with Stage | or II disease. A complete initial cytoreductive operation (residual disease = 0 
cm) correlated positively with negative findings at laparotomy. Endometrioid histologic findings were 
associated with a favorable condition at the second look, but tumor grade was associated with superior 
survival only for patients with grade 0 disease. Eight of 30 patients (26.7%) with invasive carcinoma and 
negative findings at second-look laparotomy have had tumor recurrence {2 to 63 months), and five of eight 
have died. Intraperitoneal chromic phosphorus salvage therapy for patients with microscopic disease was 
promising, with eignt of 15 treated patients (53.3%) alive after therapy, with no evidence of disease from 
16 to 56 months after the second look. Second-look laparotomy has been the major determinant of 
continued or alternative therapy for patients with ovarian malignancy. Second-look laparotomy has been 
incorporated into tre standard management plan without a formal clinical trial. The need for a second look 


may be reduced by identifying patients who do not benefit from the procedure. Patients with persistent 
disease confirmed by noninvasive means can continue therapy without laparotomy. There is also a 
subgroup of patienis with a favorable prognosis whose therapy could be safely discontinued without 


laparotomy. (AM J OBSTET GYNECOL 1985;152:661-8.) 


Key words: Ovarian, carcinoma, laparotomy 


“Second-look” laparotomy, i.e., planned exploratory 
laparotomy for patients who respond to an established 
course of chemotherapy, has gained acceptance as a 
standard procedure for patients with ovarian malig- 
nancy in order to assess the need for further ther- 
apy.''° Most patients with ovarian cancer will require 
some postoperative adjuvant therapy, which quite com- 
monly is chemotherapy. As newer combination regi- 
mens are consistently able to produce a high percentage 
of long-term responses, there is an increasing number 
of patients whose disease status and need for continued 
therapy can only be evaluated by invasive means.*” This 
problem is compounded by an aggressive cytoreductive 
operation which results in many patients starting che- 
motherapy without clinically measurable disease. Pro- 
longed therapy with alkylating agents is recognized as 
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being associated with an increased risk for the devel- 
opment of nonlymphocytic leukemia.’ Hence, therapy 
should be terminated as soon as possible. 

This report reviews the experience with second-look 
laparotomy in the management of patients with ovarian 
malignancy at Indiana University Hospital, in an effort 
to redefine the role of this operation. 


Material and methods 


From January 1, 1974, to December 31, 1982, 445 
patients with ovarian malignancy were referred to the 
Section of Gynecologic Oncology of the Department of 
Obstetrics and Gynecology at Indiana University Hos- 
pital for treatment. Of these 445 patients, 88 under- 
went second-look laparotomy, defined as follows. (1) 
The diagnosis of ovarian cancer had been previously 
established at laparotomy. (2) A prescribed course of 
adjuvant therapy had been completed. (3) Patients had 
no clinical evidence of disease prior to second-look lap- 
arotomy. In no patient was exploration done solely to 
debulk known persistent disease. Patients were evalu- 
ated prior to operation, usually as inpatients, in an at- 
tempt to identify clinically covert disease, During the 
years of this study, there was considerable evolution in 
the preoperative radiographic evaluation. 
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Table I. Characteristics of the patients 





Age (yr) 
=20 1 
21-30 . f 7 
. 31-40 10 - 
41-50 28 
51-60 . 220 
61-70 . 18 
>71 2 
FIGO stage 
I 8 
Il 8. 
III 57 
IV 11 
Recurrent 4 
Histologic grade 
0 6 
l 19 
2 36 
3 27 
Cell type 
Serous . 45 
Adenocarcinoma (not otherwise 17 
specified) e 
Endometrioid 8 
Mucinous 4, 
Clear cell 5 
Low malignant potential . 6 
Other 3 
Largest residual (cm) 
28 
1 13 
2 . 11 
3 6 
4-6 5., 
>6 : 15 
Unknown 10 > 





All operations were performed or directed by one of 
the senior surgeons (F. B. S. or C. E. E.). With the 
patient under general anesthesia, the operation was 
performed through a vertical midline incision. After 
the abdomen had been entered, washings from the. pel- 
vis, lateral gutters, and right subdiaphragmatic space 
were obtained for cytologic examination. Any visible 
disease ‘or suspicious areas were biopsied for frozen 
section. If persistent disease was documented, the pro- 
cedure was terminated. If no disease was visible, mul- 
tiple biopsy specimens were obtained. Sites of biopsy 
included the right hemidiaphragm, pelvic peritoneum, 
lateral gutters, omentum, intestinal serosa, and any 
adhesions. Later in the series, pelvic and para-aortic 
nodal biopsy specimens were taken, even if the nodes 
were not enlarged. If not previously performed, oo- 
phorectomy, hysterectomy, and omentectomy were car- 
ried out. Prior to closure of the anterior abdominal wall, 
a Hemovac drain was placed along the right paracolic 
gutter with its end above the liver, and was brought out 
through a stab wound in the right flank. The drain 
provided an access route for intraperitoneal chromic 
phosphorus, if indicated. 

All tissues were examined by a aly member of 
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the Sargical Pathology Department. For this review, 
slides from the original operations were obtained in all 
cases and were reviewed by a single pathologist with a 
special interest in gynecologic pathology (T. M. U.). In 
each zase, classification was made as to the histologic 
type of tumor, according to the criteria of the World 
Health Organization modified by Czernobilsky.? Fur- 
thermore, each neoplasm was assigned a grade from 0 
‘equivalent to a tumor of low malignant potential) to 3 
‘poorly differentiated carcinoma), depending upon the 
extent of differentiated structures (architectural grade) 
as described by Czernobilsky for the grading of serous 
neoplasms. The nuclear grade was also assessed, by 
means of a method used for the evaluation of endo- 
metrial carcinoma’ and was found to correlate quite 
closely with the architectural grade. In the few cases 
that showed a difference of one grade between the 
architectural and nuclear grades, the higher of the two 
grades (almost always the nuclear grade) was assigned 
to the case. The grade was assigned irrespective of the 
presence or absence of metastatic disease. 

The age range of the 88 patients was from 13 to 72 
years (median, 50 years). Characteristics of the patients 
are listed in Table I. There were four patients who 
started chemotherapy at the time of tumor recurrence. 
The original stages had been 1, I, II, and III. At review, 
six patients who had tumors originally classified as 
grade 1 had them reclassified as grade 0, tumors of low 
malignant potential. The age range of these six patients - 
was from 28 to 50 years (median, 36.5 years). Their 
FIGO (International Federation of Gynecology and 
Obstetrics) stages were: I = two patients, I] = one pa- 
tient, and III = three patients. The epithelial adeno- 
carcinomas predominated. There was one immature 
teratoma; one mixed germ cell tumor with elements of 
embryonal carcinoma, endodermal sinus tumor, and 
choriocarcinoma; and one mixed miillerian tumor. 

The initial operation was performed by the referring 
physician prior to referral in most of the cases (69/88). 
There were 10 patients in whom the volume of residual 
disease was not described in the operative notes, nor 
coulc it be determined by a review of their charts. Seven 
of these patients had total hysterectomy and bilateral 
salpingo-oophorectomy; one had bilateral salpingo- 
oophorectomy; and two had unilateral salpingo-oopho- 
rectomy. None had clinically measurable disease at the 
beginning of therapy. 

‘Postoperative chemotherapy was administered to 
87 patients, and one patient received intraperito- 
neal chromic phosphorus. Cisplatin-based combina- 
tions were used in 53 patients (60.2%), and single al- 


_kylating agent therapy in 25 patients (28.4%). Nine 


patients received other chemotherapeutic regimens. Of 
the patients who received cisplatin therapy for invasive 
epithelial carcinoma, 96% (50/52) had Stage III or IV 
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Table II. FIGO stage versus therapy (epithelial carcinomas 





Second look in ovarian cancer 663 





Stage I Stage IT Stage HI | Stage IV | Recurrent 


Single alkylating agent 5 3 
Cisplatin combination 0 2 
Other chemotherapy 0 1 


9 2 0 
40 7 3 
4 2 - 0 





or recurrent disease, compared to only 58% of the pa- 
tients who received an alkylating agent and 86% of the 
patients treated by other regimens, thus reflecting an 
institutional selection bias (Table II). Seventeen patients 
(21.8%) received eight or fewer cycles of therapy. Forty- 


six patients (59.0%) received between nine and 12 cycles . 


of therapy. Fifteen patients (19.2%) received more than 
12 cycles. 


Results 

Operative morbidity was minimal (Table III). Post- 
operative stay ranged from 3 to 22 days (median, 11 
days). In most cases, further therapy, if indicated, was 
administered before discharge. The number of patients 
who received transfusion reflected, in part, postcher.o- 
therapy anemia that led to a liberal transfusion policy. 
There were no operative deaths. 

In 35 patients (39.8%), no gross or microscopic dis- 
ease was found at laparotomy. Microscopic disease orly 


(biopsy or washing) was found in 16 patients (18.2%), . 


and gross disease was apparent in 37 patients (42.0%). 

The findings among the six patients with tumors of 
low malignant potential were: negative, three patients; 
microscopic positive, two patients; and grossly positive, 
one patient. Two of the three patients with nonepithe- 


lial tumors had negative findings at laparotomy, and . 


one patient had gross disease. Analysis of risk factors 
is based on the patients who received therapy for in- 
vasive epithelial carcinoma. 

Patients with initial Stage I or II disease were more 
likely to have negative findings at the second look than 
were patients with initial Stage III or IV or recur- 
rent disease (9/12 = 75% versus 21/67 = 31.3%, p = 
0.006). Table IV summarizes the correlation of findings 
at the second look with age, stage, grade, histologic 
type, residual tumor, and chemotherapy. Patients with 
no residual disease at the completion of the initial op- 
eration were more likely to have negative findings than 
were patients with residual disease (15/20 = 75.0% ver- 
sus 15/59 = 25.4%, p = 0.0001). , 

Histologic grade did not correlate with findings et 
second-look laparotomy. However, there were seven 
instances of negative findings at laparotomy among the 
eight patients with endometrioid tumors. Neither the 
chemotherapy regimen administered nor the number 
of courses of chemotherapy correlated with the find- 
ings at second-look laparotomy. If single alkylating 


‘agent therapy is compared to cisplatin combination 


Table III. Operative morbidity 
Operative complications No. 


Blood transfusion 

2 (units) 

>? 
Wound infection 
Urinary tract infection 
Pneumothorax 
Bowel laceration 
Gastrointestinal bleeding 


— 


mer OO RH 


therapy for only those patients with Stages III and IV 
and recurrent disease, the alkylating agent regimen 
produced negative findings at laparotomy in only two 
of 14 patients (14.3%), whereas the cisplatin combi- 
nation produced negative findings at laparotomy ir 17 
of 50 patients (34%) (NS, p = 0.13). 

In the 53 patients who had positive findings at the 
second look, persistent disease was documented most 
often in the pelvic peritoneum. Abdominal peritoneal 
surfaces (bowel serosa, lateral gutters, diaphragm, 
omentum), ovary, lymph nodes, and liver were other 
sites of documented persistence. Five of the 16 patients 
in the group with microscopic residual disease had pos- 
itive cytologic washings as the only evidence of disease. 

All patients were followed up either until the time of 
death or for a minimum of 12 months after second- 
look laparotomy. Median follow-up was 24+ months 
after the second look (37+ months after diagnosis). Of 
the 30 patients with invasive epithelial carcinoma and 
negative findings at second-look laparotomy, eight 
(26.7%) had a recurrence of disease 2 to 63 months 
after the second look (median, 21 months). Seven pa- 
tients had tumor recurrence in the abdomen or pelvis, 
and one patient, in the brain. Ninety-seven percent of 
patients with negative findings at second-lcok laparot- 


_ omy were alive without evidence of disease after 1 year, 


and 67% remained alive and free of disease after 2 to 
100+ months of follow-up (median, 24+ months). Five 
patients died 2 to 20 months after recurrence, and three 
continued on salvage chemotherapy. All but one of 
these eight patients had grade 2 or 3 tumors, and all 
but one had Stage III or IV disease. None of these 8 
patients with recurrence after negative findings at sec-. 
ond-look laparotomy had been treated with alkylating . 
agent therapy. 

Seven of the 14 patients with invasive carcinoma and 
microscopic positive findings at laparotomy were pro- 
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Table IV. Correlates of findings at second-loo— laparotomy (epithelial carcinomas) 








Negative Microscopic positive Grossly positive 
Age (yr) 
<40 4 5 3 
>40 26 9 32 
FIGO stage 
I 3 1 1 
H 6 0 1 
Il 14 12 27 
IV 6 1 4 
Recurrent 1 0 9 
Histologic grade 
I 77 5 7 
2 12 6 18 
3 1] 3 10 
Cell type 
Serous 12 10 23 
Adenocarcinoma (not otherwise specified) 7 4 6 
Endometrioid 7 0 l 
Mucinous 1 0 3 
Clear cell 3 0 2. 
Largest residual (cm) 
15 3 2 
1 6 2 5 
2 3 3 5 
3 2 l 3 
4-6 0 2 3 
>6 3 2 10 
Unknown l l 7 
Chemotherapy 
Single alkylating agent 8 3 8 
Cisplatin combination 19 lI 22 
Other chemotherapy 3 0 4 
No. of courses of chemotherapy 
<8 7 l 9 
9-12 18 9 19 
>12 5 4 6 





gression-free 16 to 56+ months after the sece 1d look. 
Seven had progression, with a median progresion-free 
interval of 14 months (mean, 21.7 months; range, 5 to 
59 months}. Six patients had tumor progressi=n in the 
abdominal cavity, and one patient had a bran metas- 
tasis. Seventy-nine percent of these patients vere alive 
without evidence of disease 1 year after the secand look, 
and 50% remained alive and free of disease iter 7 to 
67+ months (median, 27.5+ months) of fallow-up. 
Intraperitoneal chromic phosphorus was a p=:t of the 
salvage regimen in six of eight patients in tse group 
with no progression but in only one of sew-a in the 
group of patients with disease that had pr=gressed. 
Only 11% of patients with gross disease at tł= time of 


the second look were alive and free of disea 2 after 2 _ 


to 50 months of follow-up (median, 18+ maths). 
There was one intercurrent death (diabetes mellitus) 
and two toxicity-related deaths (one each of Soxorub- 
icin cardiomyopathy and sepsis during sal-age che- 
motherapy). Favorable survival status for patents with 
invasive epithelial carcinoma correlated witk findings 
at second-look laparotomy, FIGO stage, resdual dis- 
ease at first laparotomy, and age but not wit chemo- 
therapy regimen or number of courses of Teatment 





(Table V). Survival status correlated with grade of tu- 
mor only for the patients with grade 0 disease, all of 
whom were alive and free of disease 19 to 41+ months 
(median, 29.5 months) after second-look laparotomy. 


Comment 


There has been a considerable evolution of thought 
since Wangensteen'' first proposed secondary reentry 
of the abdomen in patients with carcinoma of the colon 
or rectum. He selected those patients with positive 
nodes at the initial operation for reexploration 3 to 4 
months later in anticipation of “wiping up” clinically 
occult recurrent disease. Although he proposed mul- 
tiple reentry procedures, he did not discuss an inter- 
relationship between operation and other therapeutic 
modalities. Second-look laparotomy in patients with 
ovarian cancer has been most broadly used in teaching 
institutions as an end-staging procedure in order to 
document the comparative value of different treatment 
regimens. In this sense, the procedure has been more 
a part of chemotherapeutic research protocol than a 
part of the patient's therapy per se. The operation has 
been broadly applied in the management of ovarian 
cancer, however, and is widely considered to be a part 


¢ 


Volume 152 
Number 6, Part 1 


Table V. Correlates of survival status (epithelial carcinomas) 
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Alivelno evidence 


Age (yr) 

<40 

>40 f 
Second-look findings 

Negative 

Microscopic positive 

Grossly positive 
FIGO stage 

I 

H 

mI 

IV 

Recurrent 
Histologic grade 

I 


2 
3 
Cell type 
Serous 
Adenocarcinoma (not otherwise specified) 
Endometrioid 
Mucinous 
Clear cell 
Largest residual (cm) 


Unknown 
Chemotherapy 
Single alkylating agent 
Cisplatin combination 
Other chemotherapy 
No. of courses of chemotherapy 
<8 
9-12 
>12 


of the standard treatment plan rather than an inves- 
tigational tool. 

Like most authors,’ we chose to subject to exploration 
only those patients who were clinically free of disease. 
Other authors have elected to perform reexploration 
in patients with known residual disease in an effort to 
accomplish further debulking. Some researchers have 
reported that volume reduction at the second look re- 
sults in enhanced survival,’ but they are contradicted 
by Raju et al.,? who found no improvement in survival 
among those patients who had all macroscopic disease 
removed at the second look. The success of surgical 
debulking depends upon the availability of an active 
chemotherapeutic regimen. All of the patients in the 
series of Raju et al. received cisplatin, and 48 of 65 
received combination therapy that included cisplatin. 
With 8 years’ experience with cisplatin combination 
therapy, we found no active salvage chemotherapeutic 
regimen in patients in whom cisplatin failed. We would 
propose, therefore, that if second-look laparotomy has 


Alive/disease Dead! disease 


of disease 
7 0 5 
24 8 33 
20 3 5 
7 1 6 
4 4 27 
3 0 2 
5 0 2 
21 8 24 
2 0 7 
0 0 3 
10 2 6 
9 5 22 
12 l 10 
13 7 24 
9 0 8 
5 1 1 
l 0 3 
3 0 2 
13 2 4 
7 l 4 
3 2 6 
3 l 2 
2 1 2 
3 1 ll 
0 0 9 
9 1 8 
21 6 24 
l 2 4 
7 3 6 
20 3 22 
4 2 9 





any impact on ultimate survival, it is exerted through 
the information it provides and consequent modifica- 
tions in adjuvant therapies rather than through the 
operation itself. 

The initial surgical stage and the volume of residual 
disease at the completion of the primary operation have 
been consistently associated with the findings at second- 
look laparotomy." ®*7 We found that 75% of patients 
with initial Stage I or II disease had negative second- 
look findings compared to 31.3% of patients with initial 
Stage III or IV or recurrent disease. Similarly, 78.9% 
of patients with no residual disease had negative find- 
ings at second-look laparotomy, compared to 25.4% of 
patients with residual tumor at the completion of tne 
first laparotomy. Most of the primary operations in our 
series were performed prior to referral by gynecologists 
or surgeons not specifically trained or experienced in 
gynecologic oncology. Even though the records of the 
patients were carefully reviewed at the time of referral 
and some patients underwent reexploration to confirm 
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the stage of disease, one may still assume that mme of | 


the patients with Stages I and II disease, tLat was 
thought to be completely resected, actually ha= Stage 
III disease and/or had residual disease. We relied upon 
the operative reports from the referring institt zion or 
spoke with the operating surgeon by phone ir an at- 
tempt to document the largest tumor diameter at the 
completion of the primary operation. Despite these fac- 
tors, there still remained nine patients for whom the 
volume of residual tumor was unknown. All =f these 
patients were free of clinically measurable di-2ase at 
the beginning of chemotherapy. As a group, lmiwever, 
they did poorly, with only one of nine having r2gative 
second-look findings. 

A number of other characteristics have beet associ- 
ated with negative second-look laparotomy fndings. 
Berek et al.’ subjected their data to multivariateznalysis 
in an attempt to determine the relative significance of 
different variables. They excluded patients witt :umors 
of low malignant potential and still found significant 
differences according to initial tumor grad=. Even 
when we included our patients who were juxged on 
review to have grade 0 disease, we did not icentify a 
correlation between grade and second-look indings. 
In this respect, we agree with Raju et al.* ane Cohen 
et al.” in whose studies were large numbers of patients 
treated with cisplatin combination therapy. Our six pa- 
tients with tumors of low malignant potential ~ere ini- 
tially considered by our institution to have grade 1 tu- 
mors and were treated as patients with disease of com- 
parable stage. There is no recognizable difference in 
terms of characteristics or outcome separatizg them 
from patients with tumors of higher grade except for 
short-term survival (median, 30.5+ months). 

Age is another parameter that was found [-y Berek 
et al. to be predictive of second-look laparotccay find- 
ings. In our series, however, 25% of patients cnder 40 
years of age had negative laparotomy findirzs com- 
pared to 39% of patients over 40 years of age 

Timing of the second-look laparotomy has | ang been 
a question. Schwartz and Smith’ correlated the number 
of courses of therapy with negative findings æ. second- 
look laparotomy as well as the likelihood of recurrence 
after a negative second-look procedure. The. recom- 
mended that at least 12 courses of therapy be given 
before a second look is considered. By wating this 
obligatory 12 months, one can identify certair patients 
who are destined to have a progression of direase and 
spare them unnecessary reexploration. Twelv= months 
has become the “standard” timing for reexplc ation as 
a result of those authors’ experience. There is an in- 
creased awareness of the risk of leukemia ater long- 
term alkylating agent therapy.’ Broader use of com- 
bination therapy has resulted in a higher rete of ob- 

. jective response.®” Cumulative toxicity has p vecluded 
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the administration of 12 cycles of cisplatin or doxo- 
rubicin. We initially proposed® that cisplatin and doxo- 
rubicin be administered until tolerance dosages were 
achieved and that maintenance cyclophosphamide be 
ziven for a minimum total of 12 cycles before the sec- 
ond look. There is a trend toward earlier reexploration 
in pacients treated with combination therapy.’ 

It can be pointed out that the most appropriate time 
to perform a diagnostic reexploration is when the ther- 
apy is changed and, conversely, the most appropriate 
time to change therapy is after diagnostic reexplora- 
tion. Twenty of the patients in our series underwent 
reexploration early (eight courses), in most cases at the 
time of discontinuation of cisplatin and doxorubicin. 
We, like Berek et al.,? discovered no correlation be- 
tween number of courses of chemotherapy and find- 
ings at second-look laparotomy. 

Most previous studies have been composed of pa- 
tients treated primarily with alkylating agents.” Two 
studies* ’ included almost entirely patients who had 
been. treated with cisplatin, alone or in combination. ` 
Our series (52/78), as well as that of Berek et al.> (28/ 
56), examined cisplatin-treated patients as well as pa- 
tients who did not receive cisplatin. Berek et al. report 
that cisplatin therapy correlated positively with negative 
findings at laparotomy. We found no such correlation. 
There has been an obvious bias at both our institutions 
to use cisplatin therapy in patients with disease of more 
advanced stage and greater residual volume, as well as 
in patients with better performance status. If any mean- 
ingfal comparison of treatment regimens is to be car- 
ried out, we would need to examine the total number 
of patients who received each regimen and know what 
percentage of patients became eligible for a second 
look. Different eligibility criteria for a second look from 
institution to institution further confound any attempt 
to compare treatment regimens. We do acknowledge, 
however, that cisplatin-based combination therapy is 
able to produce a significantly higher percentage of 
total responses and complete responses. 

If one analyzes the value of second-look laparotomy 
in terms of findings at laparotomy, then one must be 
prepared to question the reliability of the findings. Any 
operation in which gross techniques are used while a 
search is made for evidence of microscopic disease is 
destined to have false negative findings. We found that 
31% of patients (16/51) who had grossly negative find- 
ings had microscopic disease only. Since we did not 
routinely sample lymph nodes throughout this series, 
it is possible that occult disease in nodes escaped de- 
tection. However, none of our patients who had re- 
currence had isolated nodal recurrence. In the series 
of Berek et al.,> isolated nodal persistence at the second 
loox was found in five of eight patients. We did en- 
counter patients who had negative biopsy findings but: 
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positive washings, unlike Schwartz and Smith.' Re- 
cently, Phibbs et al.” carefully analyzed the sites of per- 
sistent disease at second-look laparotomy and found 
that no patient had tumor at a new site when original 
sites were negative. This finding emphasizes the need 
for an accurate exploration and description of findings 
at the primary laparotomy as well as the need to sample 
all sites of known prior disease at the second-look lap- 
arotomy. In our series, if a positive biopsy finding was 
obtained on frozen section, then the procedure was 
terminated. Like Webb et al.,? we found that peritoneal 
surfaces, particularly pelvic peritoneum, were the most 
common sites at which residual disease was seen. 

The most consistent parameter predictive of survival 
has been the findings at second-look laparotomy. Like 
the patients of Gershenson et al. and Cohen et al.,’ 
our patients with negative findings at second-look lap- 
arotomy did well, with a 24+ month median survival 
and 67% of patients alive and free of disease from 12 
to 100+ months after the second look. There are a 
significant number of recurrences after a negative sec- 
ond look, however.’ ** 8 Some authors have proposed 
the continuation of chemotherapy after negative find- 
ings at laparotomy.” Recurrence appears to be more 
likely among those patients who have negative findings 
at second-look laparotomy in the face of an advanced 
stage of disease or large residual volume’ and is pre- 
dominantly intra-abdominal. Of our eight patients who 
had recurrences after negative second-look findings, 
six had received cisplatin combination therapy. This 
recurrence rate of 31.6% (6/19) is discouraging. Al- 
though cisplatin may be capable of inducing a large 
number of complete responses in patients with a large 
volume of residual disease, these responses may not be 
so durable as expected. 

With further therapy after a second-look procedure, 


the patients with microscopic disease have a median . 


survival rate of 27.5+.months, with 50% of patients 
alive and free of progression of disease at 14 to 67+ 


months of follow-up. Seven of these 14 patients had - 


progression of disease from 5 to 59 months after sec- 
ond-look laparotomy. Like Copeland et al., we found 
a good probability for extended survival in these pa- 
tients. Only one of seven who received chromic phos- 
phorus has had progression. We think that this form 
of adjuvant therapy offers benefits to patients who have 
microscopic persistent disease after cisplatin therapy. 
Webb et al.” reported the use of phosphorus for patients 
who had positive findings at second-look laparotomy. 
Recently, Varia et al reported their institution’s ex- 
perience with the use of chromic phosphorus, with only 
four recurrences among 12 patients with low-volume 
disease, and two recurrences among 26 patients with 
negative findings at second-look laparotomy. 

If we intend to benefit our patients, we should ask 
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ourselves what information we wish to obtain at the 
second look, and what are the goals of this operation. 
Do we measure the efficacy of the operation by the 
percentage of negative findings at laparotomy, by the 
number of relapses after negative findings at laparot- 
omy, or by the ultimate survival rate? Those patients 
who have negative findings at second-look laparotomy 
and those who have microscopic disease at the second 
lock are those who benefit from a second look. Al- 
though most authors discontinue therapy if second- 
lock findings are negative, recurrence rates are suffi- 
ciently high in the abdominal cavity to consider a large- 
scale prospective study of adjuvant phosphorus. Those 
patients with microscopic disease have a survival rate 
that closely approximates that of the patients with neg- 
ative findings. Most of these patients have received con- 
tinued chemotherapy in the past. Again, intraperito- 
neal phosphorus would appear to be a justified alter- 
native in these patients. 

If we propose to maximize the benefits of second- 
loox laparotomy, we should attempt to reduce the num- 
ber of patients in whom gross disease is observed at 
laparotomy. Thorough clinical and radiographic eval- 
uation to identify residual disease should be empha- 
sized. We have been pleased with the reliability of com- 
puterized axial tomography in 41 patients in this series. 
There was only one false positive finding in this group, 
although false negative findings were more common. 
Others have reported their satisfaction with laparos- 
copy prior to laparotomy. Approximately one third 
of patients can be found to have gross disease by means 
of laparoscopy and thus can be spared laparotomy. 

In the absence of any randomized studies, it is purely 
speculative as to how many patients have derived ten- 
efit from second-look laparotomy. Conceivably, if ther- 
apy had been continued or empirically discontinued in 
all patients without laparotomy, comparable results 
might have been achieved. It would appear that pa- 
tients who originally had Stage I or II disease, which 
was accurately staged and completely resected, did not 
benefit from a second look. We would suggest that these 
patients should undergo reexploration only as a part 
of fermal clinical trials to evaluate different treatment 
regimens. Other characteristics are not sufficiently re- 
liable predictors to exclude patients from reexplora- 
tion. As increasing numbers of patients receive cisplatin 
combination therapy and second-look laparotomy is 
performed in hospitals of all sizes, more questions will 
be raised about therapy after negative findings or find- 
ings of microscopic disease at the second look. 
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Vitamin E concentrations in serum of newborn infants after 
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Presented is a study that examined the effect of topi al.application of vitamin E by nursing mothers. (Am J 


OssteT GYNECOL 1985;152:668-70.) 
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Topical application of vitamin E in oil, ezpressed 
from capsules, has become a popular treatmentfor sore 
nipples early in the course of breast-feeding. Despite 
the absence of studies demonstrating vitamin_E’s effi- 
cacy, Major support groups for nursing moth=rs have 
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recommended this drug, which is available without pre- 


scription in drug and food stores. 

Adverse effects including sepsis and necrotizing en- 
terocolitis have been described in premature newborn 
infants with elevated serum vitamin E levels after par- 
enteral or oral administration of vitamin E. Although 
there have been no reported adverse effects of mater- 
nal topical vitamin E on nursing infants, we thought it 
important to examine the effect of this application of 
vitamin E oil on the serum vitamin E levels of newborn 
infants as an index of its safety. 

_We measured the increment in serum tocopherol 
concentrations from birth to day 6 of life in two groups 
of infants, those exposed to maternal topical vitamin E 
oil and those whose mothers did not use vitamin E. 


x 
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Methods 


The research protocol was approved by the Com- 
mittee for Protection of Human Subjects from Re- 
search Risks of Brigham and Women’s Hospital, and 
informed consent was obtained from the parents of the 
infants. 

We studied the healthy infants of 10 women who 
delivered at term and who had vitamin E capsules pre- 
scribed by their obstetricians for breast care. A control 
group was composed of 10 healthy term infants born 
to women who used no topical treatment (n = 5) or 
lanolin only (n = 5). Mothers in both groups were 
equally distributed between private and clinic services, 
and the two groups had similar distributions of age, 
race, and prenatal vitamin E exposure by history. Re- 
cruitment of both groups to the study took place during 
the same 6-month period. Group sizes were selected on 
the basis of power analysis to detect a true difference 
of 0:5 mg/dl or to rule out the same with a 85% cer- 
tainty. All mothers received the standard hospital diet 
and no more than 30 IU of vitamin E in oral-supple- 
ment multiple vitamin preparations. 

Babies nursed on demand, at least six times daily, 
and received no supplemental formula. : 

The use of vitamin E capsules (400 IU dl-a tocopheryl 
acetate, Ascot) by the mothers of study group infants 
was standardized as follows: (1) After each nursing, 


. nipples were allowed to air dry. (2) A 400 IU capsule 


was opened with a sterile needle. (3) Contents of one 
capsule were applied to completely cover both areolae 
and nipples. (4) Oil was massaged into both areolae for 
1 minute each. (5) Subjects dressed normally and 
nursed as usual at the next feeding. (6) No special at- 
tempt was made to wash or wipe off the oil from nip- 
ples, except during daily bath or shower, as permitted. 

A 2.5 ml sample of blood was collected from the 
refrigerated, stored umbilical cord blood specimen. A 
second 2.5 ml sample of blood was collected by veni- 
puncture from all infants at the beginning of the sixth 
day of life, immediately prior to nursing, and after 
approximately 242 days of maternal use of vitamin E 
oil, generally beginning on the third day after delivery. 

Serum was harvested by centrifugation and stored at 
— 20° C while protected from light until assay. Samples 
were analyzed by the spectrofluorometric method of 
Hansen and Warwick? at Biosciences Laboratories, Van 
Nuys, California. 

Data were analyzed by Student’s paired ¢ test, by Wil- 
coxon signed rank test, and by replicated two-factor 
analysis of variance. 


Results 


The concentrations of vitamin E in umbilical cord 
sera from study and control infants were simi- 
lar (0.40 + 0.14 versus 0.34 + 0.12 mg/dl, p > 0.05, 
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mean + SD). In contrast, by day 6 the serum vitamin 
E concentration in the group of infants exposed to 
maternal topical vitamin E was significantly greater 
than that of control infants (1.75 + 0.57 mg/d] versus 
1.22 + 0.37 mg/dl, p < 0.025). The percent increment 
from cord levels in serum vitamin E concentrations was 
also significantly greater in vitamin E—exposed infants 
(361.7 + 122.3 versus 274 + 98.5 percent, p < 0.05). 
The time of sampling was similar for the two groups 
(124 + 16.9 versus 118.75 + 6.9 hours). 

No newborn infant in either group had clinically ap- 
preciable hepatosplenomegaly on physical examination 
on day l or day 6, and no clinical evidence of adverse 
effects related to maternal use of vitamin E oil was 
observed for either mother or child. 


Comment 


Sore nipples are a common complication of breast- 
feeding occurring in approximately 60% of women 
when nursing is initiated. Although proper positioning 
of the nursling at breast is the key to both preventing 
and treating nipple pain, many proprietary treatments 
have been used routinely for this problem (lanclin, 
Masse breast cream, Vaseline). At Brigham and Wom- 
en’s Hospital approximately 20% of nursing mothers 
have vitamin E capsule contents prescribed for topical 
nipple care. This treatment is prescribed by individual 
obstetricians, based on anecdotal experience with its 
efficacy and on strong support by the nursing staff. As 
with any treatment involving drugs in the perinatal 
period the issue of safety for the newborn infant has 
been raised. 

Newborn infants at term demonstrate lower umbil- 
ical cord serum vitamin E concentration than their 
mothers even with prenatal supplementation. Cord 
blood samples from all of the infants in this study were 
similar to those previously reported for term infants. 
When infants are breast-fed after birth, serum vitamin 
E levels rise to the normal adult range (1.0 to 3.1 mg/ 
dl) within 6 days, and this expected increase was seen 
in both the control and the study infants. However, 
serum vitamin E levels measured on day 6 in newborn 
infants exposed to maternal topical vitamin E were sig- 
nificantly greater than in the control infants. The high- 
est observed vitamin E concentration was 3.1 mg/dl, 
occurring in an infant in the study group; no differ- 
entiating factor could be identified in this case (such as 
longer or more frequent use of vitamin E, or unusual 
diet). 

Newborn infants were potentially exposed to very 
large amounts of vitamin E. The recommended dose 
for supplementation of vitamin E for the newborn in- 
fant is 5 IU, or milligrams, daily.’ Although we did not 
attempt to quantify the actual vitamin E intake of study 
infants, the nursing infant is potentially exposed to as 
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much as 3200 IU daily (400 IU capsules applied = times 
per day). This would constitute approximately: ROCO U/ 
kg/day for the average infant. Although much b7 this 
may be rubbed off onto clothing, it is apparer Irom 
the higher serum vitamin E levels in the exposed 
infants that either some vitamin E is directly ingested 
and absorbed by the nursing infant or there-i. æn el- 
evated milk content of vitamin E caused by maternal 
systemic absorption. Either mechanism or both may be 
important. 

In summary, the brief use of the contents of =CO IU 
capsules of dl-a tocopheryl acetate by their mo hers as 
a nipple balm resulted in higher serum vitamin E ‘evels 
in term infants. Although serum vitamin E lee s re- 
mained within the normal range on day 6, ths tudy 
demonstrates that even a brief topical use of vianin E 
by the nursing mother can result in increased .itamin 
E levels in the infant’s serum. The consequence total 
body vitamin E stores remains uncertain. 
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Although the risk of serum vitamin E concentration 
elevated to this degree may be small, excessive or pro- 
longed use of this agent may result in potentially harm- 
ful effects for the newborn infant. As there is no ob- 
jective evidence for efficacy of vitamin E treatment in 
the prevention of sore nipples, we would recommend 
proper study of this treatment so that benefits as well 
as risks can be objectivelv assessed. Meanwhile, if moth- 
ers continue to use this therapy, physicians should strive 
to limit the amount and duration of vitamin E use to 
zhe first several days of nursing. 
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Goiter in pregnant teenagers 


Thomas J. Long, M.D., Marianne E. Felice, M-E., and Dorothy R. Hollingsworth, M.D. 


San Diego, California 


Enlargement of the thyroid gland is common in adolescent girls, but there nave been no previous reports 
of the frequency of goiter in pregnant teenagers. This study was undertaken to determine the prevalence 
of goiter in 309 consecutive pregnant adolescent pat=n.s, ages 11 t 19 years, who presented for prenatal 


care at the University of California (San Diego) Medi al Center Teer: OB Clinic. Eighteen patients (6%) 
were found to have a goiter. Subsequent diagnostic =s-s revealed that 28% of the patients had 
autoimmune thyroid disorders (chronic thyroiditis or G-awes' disease), and the remainder had nontoxic 
goiters or subacute thyroiditis. Black patients had sic~iftsantly more thyroid disease than Mexican- 
American (p < 0.01) or white patients (p < 0.005). T12 incidence of thyroid problems during pregnancy did 
not differ significantly from that of 600 nonpregnant teeuagers who came to the general Adolescent 
Medicine Clinic for other health problems. Because <>rormalities in thyroid function may have potentially 
adverse implications for mothers and their infants, wr recommend careful evaluation of all pregnant 
teenagers with goiter to assess maternal thyroid funco7 and to prowide treatment if necessary. (AM J 


OBSTET GYNECOL 1985;152:670-4.) 
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Erdargement of the thyroid gland is commonly ob- 
served in adolescents, with a high female-to-male sex 
distribution. Estimates of the frequency of goiter in 
this age group range from 2% to 8% in North Amer- 
ica, where geographic areas of iodine deficiency no 
longer exist’? The possible role of pregnancy as a 
caus2 of goiter is controversial. Although the authors - 
of older reports linked thyroid gland enlargement with 
normal pregnancy,*’® other investigators have ques- 
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tioned this view in areas in which iodine intake is 
adequate." 

Reports of the prevalence of goiter in pregnant 
women of all ages are sparse. Murray’ noted that 4.9% 
of pregnant women in a Canadian study had goiters. 
An enlarged thyroid gland has been reported as an 
incidental finding in 0.9% of adolescent girls during 
their first pregnancy,’ but there have been no previous 
reports of a systematic prospective examination of the 
thyroid gland in pregnant teenagers. 

The present study was undertaken to assess the prev- 
alence of enlargement of the thyroid gland in pregnant 
teenagers attending a multiracial prenatal clinic. 


Material and methods 


Subjects. The study population included 309 con- 
secutive pregnant adolescent girls who were admitted 
to the University of California, San Diego Medical Cen- 
ter Teen OB Clinic from August, 1978, through De- 
cember, 1982. The ethnic composition of the popu- 
lation studied was Mexican-American (35%), white 
(34%), black (25%), and others (6%). The mean age of 
the group was 15.4 + SD 1.3 years. Most girls were 
from a low-socioeconomic background. 

We also reviewed the hospital records of 600 ado- 
lescent girls who presented to the Adolescent Medicine 
Clinic from June, 1979, through August, 1983, to es- 
tablish the prevalence of goiter in nonpregnant ado- 
lescents. Careful examination of the thyroid gland was 
routinely performed in the Adolescent Medicine Clinic, 
and each patient was checked by an attending faculty 
member who was also involved in the evaluation of our 
pregnant teenagers. The mean age of the comparison 
group was 15.5 + SD 2.0 years. There was no signifi- 
cant difference in the racial compositions of the preg- 
nant and nonpregnant groups. 

Procedures. At the first prenatal visit, all pregnant 
teenagers were given a complete physical examination 
by a pediatric or obstetric resident. The mean gesta- 
tional age for the first visit was 22 weeks. All patients 
with an enlarged thyroid gland or signs or symptoms 
of thyroid disease had the condition confirmed by a 
second examiner. An enlarged thyroid gland was de- 
fined as visible and/or palpable and having a transverse 
span of 26 cm. In all instances in which the transverse 
span of the thyroid gland exceeded 6 cm, the gland 
was readily visible with the neck slightly extended 
(therefore, at least a World Health Organization grade 
1B goiter’). 

All pregnant patients with goiter were evaluated for 
clinical signs or symptoms of thyroid dysfunction. Tests 
of thyroid function (serum thyroxine, thyrotropin, thy- 
roid autoantibody titers, and calculation of the free 
thyroxine index) were carried out at first observation 
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and were repeated either when indicated clinically or 
at least during each trimester. Radioactive iodine up- 
takes and scans were not used because of possible risk 
to the fetus. Fetal well-being was assessed throughout 
pregnancy by estimation of intrauterine growth, fetal 
heart rate, and other biophysical tests whenever nec- 
essary. Thyroid disorders were classified by clinical and 
laboratory criteria. 

Nontoxic goiter. Thyroid gland enlargement was not 
associated with thyrotoxicosis or hypothyroidism and 
did not result from an inflammatory or neoplastic pro- 
cess. These thyroid glands were soft, smooth, nonten- 
der, and diffusely enlarged. 

Subacute thyroiditis. A tender and enlarged thyroid 
gland was noted after a viral illness. Pain in some in- 
dividuals radiated to the neck or postauricular area. 
Elevated free thyroxine indices and mild transient 
sym>toms of hyperthyroidism were common early in 
the clinical course. 

Hashimoto's thyroiditis. A diffuse sometimes asymmet- 
ric thyroid gland with firm to hard consistency was 
noted. The goiter was associated with positive titers of 
serum antithyroglobulin or antimicrosomal antibodies. 
Metabolic status and thyroid function studies varied 
with stage of the disease. 

Graves’ disease. There was a diffuse goiter and exoph- 
thalmos in the presence of clinical and laboratory evi- 
dence of thyrotoxicosis. 

Laboratory tests. Measurements of serum thyroxine 
were performed with use of the Corning solid-phase ` 
radioimmunoassay kit. Serum triiodothyronine was 
measured by the Mallinckrodt coated-tube radioim- 
munoassay method. A Beckman solid-phase human 
thyrotropin kit was used to measure serum levels of thy- 
rotropin. The free thyroxine index was calculated as 
the product of the total thyroxine and the triiodotay- 
ronine uptake divided by a standard. Antithyroglobulin 
antikody titers were measured by an indirect hemag- 
glutination test with use of a Thymune-T kit purchased 
from Wellcome (Beckenham, England), and antimicro- 
somal antibodies were measured by the Wellcome Thy- 
mune-M hemagglutination kit. 

The datz were analyzed by x? analysis. 


Results 


Table I shows the racial distribution, age, and prev- 
alence and diagnosis of thyroid disorders in the 309 
consecutive pregnant teenagers with goiter. Eighteen 
pregnant teenagers (6%) had a goiter, and black preg- 
nant teenagers had a significantly higher percentage 
of goiter (14%) than did Mexican-Americans (4%, p < 
0.01) or whites (2%, p < 0.005). Most thyroid gland 
enlargements (89%) were detected at the initial clinic 
visit at a mean gestational age of 22 weeks and ranged 
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Table I. Racial distribution, age, and prevalence and types of thyroid disorders in pregnant and 
nonpregnant adolescent girls with goiter 






















Tatal patients 














Subacute 
thyroiditis 


Graves’ 
disease 


Hashimoto’s 
thyroiditis 


Nontoxic 
goiter 





Pregnant (N = 309) 

















Mexican-American 108 16.6 4 4 3 — — 1 
White 106 16.2 2 2 1 — 1 — 
Black 77 16.4 ll 14+ 4 3 I 3 
Other 18 16.3 1 6 1 — — — 
Total - 309 16.4 18 6 9 3 2 4 
Nonpregnant(N = 600) 
Mexican-American 141 , 15.9 5 4 2 1 1 1 
White 289 15.9 13 5 9 4 — — 
Black 137 15.4 5 4 4 1 — — 
Other 33 15.8 4 12 3 l — 
Total 600 15.5 27°. 5 18 7 1 l 
*No significant difference between pregnant and nonpregnant women. 
{Black versus white, p < 0.005; black versus Mexican-American, p < 0.01 by x? analysis. 
Table II. Mean values for laboratory tests in pregnant teenagers with goiter 
Nontoxic Subacute. Hashimoto’s Graves’ 






goiter 
(n = 9) 





Test 










thyrotdi~s 
(n = 4) 











thyroiditis 
(n = 3) 


Free thyroxine index 7.6 14.2 21.2 14.2 

Total thyroxine 12.8 14. 19.5 21.2 

Triiodothyronine radio- 213 185 NA NA 
immunoassay 

Thyrotropin 5.1 . 4E 2.2 3.5 


Numbers in parentheses indicate number of patieatsiin each group. MA, Not available. 


*One patient received propylthiouracil treatment. 


in transverse span from 6.0 to 11.0 cm. No solitary 
nodules were observed. 

Table II describes the mean values for thyroid func- 
tion tests obtained at the time of discovery of the goiter. 
Appropriate clinical evaluations and laboratory tests 
performed on the pregnant adolescents revealed that 
28% had autoimmune thyroid disease, and 22% had 
subacute thyroiditis. Four patients had subacute thy- 
roiditis, Hashimoto’s thyroiditis was present ia three 
patients, and two girls had Graves’ disease. The re- 


mainder of the patients with thyroid gland enlargement 


(50%) had a simple nontoxic goiter. 

The clinical course of the four patients with subacute 
thyroiditis was as follows. Two were euthyroid at di- 
agnosis and remained so, one was initially hypermet- 
abolic and became euthyroid within 4 weeks, and the 
fourth had a mildly elevated free thyroxine index and 
tender gland until delivery. At 2 weeks post >artum, 


she had normal laboratory values and a nontender goi- . 


ter, which was no longer palpable by 6 weeks post 
partum. 


None of the teenagers with nontoxic goiters became 


hyperthyroid or hypothyroid during pregnancy. How- 
ever, four patients (22% of those with goiter) were hy- 


perthyroid during pregnancy, and two required treat- 
men:. One patient with Graves’ disease (at 25 weeks’ 
gestation) and another with Hashimoto’s thyroiditis (at 
28 weeks’ gestation) were hypermetabolic, with elevated 
free thyroxine indices. Both received treatment with 
propylthiouracil and propranolol. Two additional hy- 


pertayroid patients did not receive therapy. One of 


them had Graves’ disease and the other had subacute 
thyroiditis, but both were only mildly hypermetabolic 
and were not treated. 

All three patients with Hashimoto’s thyroiditis had 
elevated antithyroid antibody titers (microsomal frac- 
tion >1:10 in all three; thyroglobulin fraction >1: 
5120 in one patient). Serial determinations were not 
obtained. 

Fifteen of 16 infants of mothers with enlargement of 
the thyroid gland were normal at birth, including those 
infaats whose mothers received treatment for hyper- 
thyroidism. The baby of the mother with subacute thy- 
roiditis and hyperthyroidism was born prematurely at 
35 weeks’ gestation. He was euthyroid and normal on 
examination yet was small for gestational age, with a 
birth weight of 1500 gm. The placenta was atrophic 
and weighed 200 gm. Plasma cell infiltration was noted, 


/ 
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but cultures and serologic tests for infection from both 
the infant and the placenta were negative. We did not 
observe postpartum autoimmune thyroiditis with either 
transient hypothyroidism or hyperthyroidism, as re- 
ported by others,” in any of our teenage mothers with 
goiter. All patients were examined at 6 weeks post par- 
tum whenever possible, and the hyperthyroid teenagers 
were followed up for 6 months. 

In the comparison group of 600 nonpregnant girls 
who were examined in the University of California (San 


Diego) Adolescent Medicine Clinic during the same 4- 


year period, 27 (5%) patients were noted to have goiters 


(Table I). All thyroid glands were diffusely enlarged ` 


and no nodules were detected. Nontoxic goiter was the 
most common diagnosis (66%), with autoimmune thy- 
roiditis (30%) second in frequency. All of the non- 
pregnant teenagers with goiter were clinically euthy- 
roid. The prevalence of Hashimoto’s thyroiditis in the 
nonpregnant teenagers was 1%, which was identical to 
that in the pregnant adolescents. 


Comment 


No previous revorts from obstetric clinics for teen- 


agers have assessed the frequency of enlargement of ' 


the thyroid gland during pregnancy in this age group. 
Although enlargement of the thyroid gland was once 
thought to be a characteristic feature of pregnancy,*"° 
more recent reports have failed to support this view in 
geographic. areas in which iodine deficiency does not 
exist." ? The present study failed to demonstrate a 
higher frequency of goiter in pregnant than in non- 
pregnant teenagers, which indicates that abnormalities 
of size and function of the thyroid gland are not more 
prevalent during the stress of reproduction at a young 
age. F i 

The finding of enlargement of the thyroid gland in 
6% of pregnant teenagers suggests that the necks of all 
young pregnant women should be carefully examined. 
When a goiter is detected, an assessment of maternal 
metabolic status is indicated. A simple evaluation can 
be incorporated into the first prenatal examination. In 
most instances, the history, physical examination; and 
appropriate laboratory studies (serum thyroxine, thy- 
rotropin, a calculation of the free thyroxine index, and 
measurement of antithyroid antibodies) usually enable 
the physician to make an accurate clinical diagnosis. 
Diagnostic studies with radioactive iodine are contrain- 
dicated during pregnancy. Ultrasonographic scans of 
the thyroid gland during pregnancy are indicated in 
the presence of an enlarging solitary nodule. 

In many hyperthyroid patients it is difficult to dis- 
tinguish Graves’ disease from the hypermetabolic stage 
of Hashimoto’s thyroiditis (“Hashitoxicosis”). Without 
microscopic examination of the gland, the latter con- 
dition is a clinical judgment based on the finding of a 
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firm rather than soft goiter. At present, the current 
view of some thyroidologists is that these two autoim- 
mune disorders overlap and occur in individuals with 
specific HLA tissue types (DR3, DR4), and GM allo- 
types. In our patient, we thought the clinical exami- 
nation, lack of exophthalmos, and long clinical course 
were more consistent with Hashimoto’s disease. 
Although only one infant in our study was born pre- 
maturely with intrauterine growth retardation, the im- 
plications of maternal thyroid disease for the fetus and 
newborn baby are significant. Previous reports of ma- 
ternal hypothyroidism" indicate an increased risk of 


- spontaneous abortion, prolonged gestation, and still- 


birth. Other investigators'® have implied that maternal 
hypothyroidism is associated with subsequent impair- 
ment of intellectual development in the child. Maternal 
Graves’ disease increases the likelihood of spontaneous 
abortion, intrauterine death, or growth retardation and 
prematurity.” Infants of these mothers are also at risk 
for neonatal Graves’ disease and developmental prob- 
lems." In addition, the pharmacologic treatment of ma- 
ternal hyperthyroidism may adversely affect subse- 
quent growth and development of the infant.'* ° 

Maternal autoimmune thyroid disorders may cause 
postpartum fluctuations of thyroid function.’*”° These 
changes may be expressed by either transient hyper- 
thyroidism or hypothyroidism. Because goiter and au- 
toimmune thyroid disorders are common in women of 
all ages, the courses of these patients should be mon- 
itored carefully during gestation and the first 6 months 
post partum. Infants of mothers with Graves’ disease 
and other autoimmune thyroid disorders should be ex- 
amined at regular intervals during early childhood to 
monitor growth and development.” 

In conclusion, goiter and other thyroid disorders 
were observed in 6% of pregnant teenagers, but this 
frequency did not differ from that in nonpregnant ad- 
olescent girls. Pregnant black women had a significantly 
higher prevalence of thyroid gland enlargement than 
Mexican-American or white women, but the reason for 
this is not apparent. The diagnosis of goiter in pregnant 
teenagers wes most often simple nontoxic goiter (50%), 
but autoimmune thyroid disease (28%) and subacute 
thyroiditis (22%) were also noted. 


We wish to express our special thanks to Mr. Paul 
Shragg for statistical analysis of the data. 
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Laser treatment of cervical intraepithelial neoplasia in an 


office setting 


` Paul D. Indman, M.D., and Byron C. Arndt. M.D. 


San Jose, Califorma 


One hundred eighty-six patients underwent carboredioxide laser treatment of cervical intraepithelial 
neoplasia. Both vaporization and excisional procec_ res were performed in an office setting without 
difficulty. Thirty-nine patients (36.4%) had grade 1.38 (35.6%) had grade 2, and 30 (28%) had grade 3. 
Among 107 patients followed up for at least 6 morms, there were two treatment failures (5.1%) in the 
grade 1 group and no treatment failures for grades 2 and 3. The overall success rate for all grades of 
cervical intraepithelial neoplasia was 98% for a sirzle laser treatment. Our ability to use the laser to excise 
a specimen, as well as to treat large and endocerzal lesions, allowed -he office treatment of many 
patients who would otherwise have required hospéalization. (AM J OBS7ET GYNECOL 1985;152:674-6.) 


Key words: Cervical intraepithelial neoplas=, laser, office surgery, conization 


Methods for treating cervical intraepitheLal neopla- 
sia can be classified as either those that cestroy the 
lesion or those that excise the lesion. Destru: zive meth- 
ods include cryosurgery, radical diathermy and laser 

‘vaporization. With these methods, one mus: positively 
rule out invasive cancer by cytologic examiaation, col- 
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pescopy, directed biopsy, and endocervical curettage. 
When invasive cancer is not absolutely ruled out, one 
must resort to excisional methods, such as conization, 
that require an operating room setting and general 
ar-esthesia. 

For many years, cryosurgery was the only treatment 
method adaptable to a physician’s office. Treatment 
failure rates with cryosurgery appear to depend both 
on the grade of cervical intraepithelial neoplasia and 
on the size of the lesion. Townsend! showed that there 
was a failure rate of 7% with small lesions, whereas the 
overall failure rate was 42% with large lesions, irre- 
spective of grade. Creasman et al.” found that grade 
was a more significant factor, with a 17.7% failure rate 
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Table I. Cases followed 6 months or longer 








Cervical 
intraepithelial 
neoplasia 









I ‘ 39 

H 38 
HI 30 . 

Total 107 


Treated per group 









Persistent. disease 










% 


36.4 8 5.1 

35.6 0 0.0 

28.0 0 0.0 
2 








for one treatment for grade 3 cervical intraepithelial 

neoplasia. DE 
Contraindications to cryosurgery include a positive 

endocervical curettage, discrepancy between cytologic 


and biopsy findings, or colposcopic findings suggestive ` 


of invasion. Endocervical extension of cervical intra- 
epithelial neoplasia is considered to be a relative con- 
traindication to freezing. When one excludes women 


with these contraindications, many are not candidates ' 


for cryosurgery. If one chooses not to freeze grade 3 
cervical intraepithelial neoplasia and/or large lesions, 
an even larger group of women is excluded. These 
women usually undergo cold conization or, less of- 
ten, hysterectomy. Considerable savings might be ex- 


pected if these women could be treated in the physi- . 


cian’s office. 

Recently, there has been much interest in the use of 
the carbon dioxide laser as a method of treatment for 
cervical intraepithelial neoplasia. With a knowledge of 
the location of the transformation zone and the lesion, 
one can plan an appropriate procedure to eliminate the 
lesion. Anderson and Hartley’ showed that, 99.7% of 
the time, involvement of cervical crypts with cervical 


intraepithelial neoplasia is <3:8 mm. The deepest in- ' 


volved gland in their series was 5.22 mm. Not surpris- 
ingly, the success rate of treatment is directly related 


to the depth of treatment.‘ In practice, when the trans-" 


formation zone js eradicated to a consistent depth af 6 
to 7 mm, a failure rate of <5% can be expected with 
a single treatment.’ ; 

Although laser vaporization procedures often are 
performed in an office or clinic setting, excisional pro- 
cedures are still traditionally performed in an operating 
room. This report summarizes the our experience in 
performing both vaporization and excisional prece- 
dures in an office setting: 


Material and methods 


One hundred eighty-six patients were treated with 
the carbon dioxide laser between December, 1982, end 
March, 1984. One hundred fifty-seven patients under- 
went vaporization procedures, and 29 underwent ei- 
ther excisional procedures or a combination of exci- 
sional and vaporization procedures. The size of the 


lesions varied from a few millimeters to extensive le- 
sions that covered the cervix and extended onto the 


vagina. No patients were excluded from laser treatment 


because of the size or grade of the lesion or the desire 
for sterilization. All patients had colposcopy and di- 
rected biopsy; most patients also had an endocervical 
curettage. All colposcopy and treatment was carriec. out 


` by Dr. Indman, and all pathologic specimens were read 


or reviewed by Dr. Arndt. If the upper extent of the 
transformation zone was not positively identified by 
conventional colposcopy, the cervix was stained with 
toluidine blue and the cervical canal was examined with 
the Hamou microcolpohysteroscope.® Thus the upper 
extent of cervical involvement of intraepithelial neo- 
plasia could be identified.in all cases, and an appro- 
priate procedure planned. 

If the standard criteria for ablative treatment were 
met, a Merrimack 810 carbon dioxide laser was used 
at power densities of 650 to 1200 W/cm’ to evaporate 
a cylinder of tissue at least 7 mm deep into the cervical 
stroma and often significantly deeper if there was en- 
docervical involvement. Paracervical block anesthesia 
made the procedure painless. 

Situations that required a specimen included unsat- 
isfactory colposcopy, positive endocervical curettage, 
discrepancy between cytologic and colposcopic or bi- 
opsy findings, or colposcopic findings suggestive of mi- 
croinvasion. After we had performed a number of va- 
porization procedures, it became obvious that the effect 
on the cervix was the same whether the tissue was va- 
porized or excised. The logical extension of doing va- 
porization procedures in the office is to use the laser 
to do excisional ‘procedures in an office setting. The 
technique of using the laser to perform a cone biopsy 
in the office has been described.’ By narrowing the laser 
beam to 1.0 to 1.5 mm, it was possible to use the laser 
to excise a cylindrical specimen of cervix. A satisfactory 
specimen for pathologic examination was obtained in 
all cases, and, the loss of blood was usually less than that 
produced by routine cervical biopsy. 

A combination procedure that consisted of vaporiza- 
tion of the ectocervix and excision of a central cylinder 
was used also when a large ectocervical lesion exter.ded 


_up the endocervix.? 


Results: 


-One hundred seven of the 186 patients treated have 
been followed up from 6 to 12 months, have had at 
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least two follow-up examinations that consisted of cy- 
tologic and colposcopic evaluation, and are included in 
follow-up data. The results of treatment are shown i in 
Table I. 

Two patients (1.9%) were identified as having resid- 


- ‘ual or recurrent disease. One patient treated fo? grade’ 


1 cervical intraepithelial neoplasia had cytologic and 
- biopsy evidence of moderate dysplasia with warty 
changes at her 3-month follow-up. She was re-treated 
and was free of disease at her next follow-u>. The 
second patient with persistent disease after treatment 
for grade 1 cervical intraepithelial neoplasia also had 
recurrent vulvar warts. Biopsy after 12 months showed 
_moderate dysplasia with condylomatous features. Both 
failures appear to have been caused by reinfection 
by papillomavirus rather than inadequate removal of 

tissue, 
f An additional patient had an excisional laser pro- 
„cedure. Histologic evaluation showed grade 3 cervical 
` intraepithelial neoplasia with clear surgical margins. At 
-3 months, she had normal colposcopic findings,. but 


cytologic and biopsy study showed grade 1 cervical in- . 


` traepithelial neoplasia with koilocytosis. She was not re- 


: treated and at 6 and 12 months had normal cytologic 


and colposcopic findings and a biopsy specimen that 
showed. reactive changes. Her case is curren:ly not 
being classified as a treatment failure, since we think 
p that the epithelium more likely represents repair than 
` cervical intraepithelial neoplasia. | 

‘Six patients had delayed bleeding that required treat- 
ment, which was accomplished on an outpatient basis 
in all cases. Most i instances of delayed bleeding occurred 
early in the series. 


Comment 

It'should be emphasized that these patients wall need 
to be followed up for many years before the final results 
are known. Nevertheless, preliminary results with the 


carbon dioxide laser show an extremely low vate of ` 


‘failure, especially for the lesions of higher grade. Since 
the end result of laser treatment is the removal of tissue, 
one has no reason to expect failure rates any higher 
than those with cold conization. Equally important is 

that, unlike the outcome with many. treatment modal- 


rhs 
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ities, healing after laser treatment usually leaves the 
squamocolumnar junction in a position easily accessible 
to cytologic and colposcopic study. à 

There is a growing insistence'in the United States for 
the treatment of patients on an outpatient basis. We 
have seen too many-cases of the use of cryotherapy in . 
which the initial physician could not see the entire 
transformation zone with the colposcope or in which 
there were dysplastic fragments in the endocervical cu- 
rettage specimen. Since the laser allows one to obtain 
a specimen of cervix on a par with that obtained by 
cold conization, one may now treat these patients in the 
office. The cost savings for doing an excisional pro- 
cedure in the office is substantial. It is impressive to see 
a patient get up and walk away minutes after a large 
excisional procedure. Many patients in this series had 
lesions that would have precluded office treatment be- 
fore the laser was introduced. 

In'summary, the carbon dioxide laser is an effective 
tool for the treatment of cervical intraepithelial neo- 
plasia. Low rates of failure, as well as the physician’s 
ability to perform both vaporization and excisional pro- 
cedures in an office setting, may make.the carbon diox- 
ide laser the treatment of choice for cervical intraepi- 
thelial neoplasia. l 
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TABLETS 


TRI - NORINYL 


ORAL CONTRACEPTIVE (0.C.) AGENTS 

indications Prevention of pregnancy DOSE-RELATED RISK OF THAOMBOEM- 
BOLISM, Because studies shown a positive association between OC estro- 
gen dose and risk of thromboembolism, it is prudent to minimize estrogen 
exposure. Prescribe an OC with the least amount of estrogen compatible with an 
acceptable pregnancy rate and patient acceptance. Start new users on OCs 
containing 0.05 mg or less of estrogen. 

Contraindications t Known or suspected pregnancy isee Warning #5} 2. 
Thrombophiebitis or thromboembolic disorders. 3. Past history of deep vein 
thrombophlebitis or thromboembolic disorders. 4, Undiagnosed abnormal genital 
bleeding. 5. OCs should not be used by women who have or have had any of the 
following:-a. cerebral vascular or coronary artery disease, including myocardial 
infernion. t. ars or suspecied carcinoma ot the breast e sewn oF sus. 
pected estrogen dependent neoplasia. d. benign or malignant fiver tumor tha 
developed during use of OCs or other estrogen containing products. 


INGS. increases the risk of serious cardlovasce- 
inr side effects OC use. risk increases with age and with heavy 
smoking (15 or more cigarettes per and is quite marked in women 
ovar 5 years ef ape. Woman wha ure should be strongly advised net 


including thombuenbais, stoke nyse rela nero ol 
romi ism, infarction, liver tumor, 
bladder disease, visual disturbances, feel abnormalities, and hypertension 
Practitioners prescribing OCs should be familiar with the following informa- 
tion relating to these risl 
1 Thromboembolic Disorders and Other Vascular Problems: An increased risk ot 
thromboembolic and ie di i i i 
One study demonstrated an increased relative risk for fatal venous thromboem- 
bolism and several studies demonstrated it for non-fatal venous thramboembol- 








cardiovascular 
control study showed si 
CULAR DISORI IST Anerian idles demonairaied ar Increasad 


appear 


MYOCARDIAL INFARCTION (MI). Increased relative risk of MI associated with 
OC use has been reported. One British study found that the greater the number of 
underlying risk factors for coronary artery disease (cigarette smoking, hyperten- 
sion, | ia, obesity, diabetes, history of pi tic toxemia) 
the higher the risk of developing Mi, regardless of OC use. OCs were an 
additional risk factor. In terms of relative risk, it has deen estimated that 
nonsmoking OC users (smoking is considered a major predispasing condition to 
Mi) are twice as likely to have a fatal Mi as nonsmoking nonusers. OC users who 
are smokers have a 5-told increased risk of fatal infarction compared to non- 
Smoking users, and a 10-12-fold increased risk compared to nonsmoking non- 
users. number of cigarettes smoked is important. in determining the 
importance of these relative risks, baseline rates for various age groups must be 
considered, Estimates are based on British vital statistics which show acute Mi 
-3 times less than in the U.S. so U.S. death rates could be higher.) 

Imponan of other ing conditions in determining relative and absolute 
risks has not been quantified: other synergistic actions may exist. RISK OF 
DOSE. Using data from several national rse reaction reporting systems. 
British investigators concluded that risk of thromboembolism, including coro- 
nary thrombosis, is directly related to estrogen dose in OCs. OCs with 04 mg or 
more of estrogen were associated with a higher risk of thromboembolism than 
those containing 0.05-0.08 mg but quantity of May not be the sole 
factor. This was supported by a U.S, study. A British study found a positive 
association between dose of progestogen or estrogen and certain thromagembol- 
ic conditions. Swedish authorities noted decreased reporting of thromboembolic 
episodes when higher estrogen preparations were no tonger prescribed. Careful 
epidemiological studies to determine degree of thromboembolic disease risk 
associated with only OCs have not been done. Thrombeembotic 
disease has been in women usi ihesa producta, ang they staid not 
be considered free of excess risk. PERSISTENCE OF RISK. Two studies have 
suggested an increased risk may persist for 6 years after discontinuation of OC 
use for cerebrovascular disease and 9 years for MI: another Study Suggested the 
persistence of risk for subarachnoid hemorrhage, ESTIMATE OF EXCESS MOR- 
ALITY FROM CIRCULATORY DISEASES. A large British prospective study esti- 
mated roy rate per 160,000 women per year from circulatory system 
diseases for OC users and nonusers according to age, smoking habits, and 
duration of use. The overall annual excess death rate for OC users was estimated 
to be 20/100,000 (ages 15-34~5/100,000; ages 35-44~33/100,000; ages 45- 
48~140/100,000). Risk is concentrated in long-term users and in smokers, and 
may persist after OC discontinuation, Although the study showed a 10-fold 
increase in death due to circulatory diseases in users for 5 or more years, al 
occurred in women 35 or older An update provided the following rates: ages 
15-34- 1/6700 for nonsmokers and 1/2000 for smokers: ages 45 and over- 
1/2500 for nonsmokers and 1/500 for smokers. Risk appeared to increase 
with parity, but not with duration of use, Until more women under 35 with 
continuous use for 5 or more years are available, it is not possible to assess 
telative risk for this age group. Data trom a va of sources have been 
analyzed to estimate the risk of death associated with various methods 
ot contraception. Estimates include combined risk of the contraceptive 
method (e.g. thromboembolic and thrombotic disease for OCs} plus risk 
attribui to prognancy or abortion if the method fails (which varies with 
the effectiveness of the contraceptive method). The study concised that mor- 
tality associated with all contraceptive methods is below that of chddpirth, 
for OCs in women over 40 who smoke, (Rates given for pill onty/ 

for each age are for smokers as a class. For “heavy” smokers (more 

than 15 cigarettes a day), the rates would be about double; for “light” smokers 
{less than 15), about half.) The lowest mortality is with the condom or 
diaphragm backed up by early abortion. The study also concluded that OC 
users smoke, especially over 30, have greater mortality risk than OC users 


SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS ~RISK ASSOCIATED WITH USE OF OCs 








Age Below 30 30-39 40+ 
Heavy smokers c B A 
Light smokers D c 8 
{no predisposing conditions) D Co c 
no , 
Nonsmokers ği 
{other predisposing conditions) c c8 BA 





8~Use associated with hi 
C-Use associated with moderate risk. 
D-Use associated with low risk. 


Physician and aatient should be alert to earliest manifestations of thramboembo- 
dic and thrombotic disorders (e.g. thrombophiebitis, pulmonary embolism, cere- 
brovascular insufficiency, coronary occlusion, retinal thrombosis, and mesenteric 
thrombosis}. Should any of these occur or be suspected, discontinue OC 
immediately. A-4-6 fold increased risk of post-surgery thromboembolic complica- 
tions has been reported in OC users. H feasible, discontinue OCs at least 4 weeks 
before surgery associated with increased “isk of thromboembolism or prolonged 
immobitization. Before resuming OC after major surgery er bedrest, balance risks 
Of post-surgery thromboembolic complications with contraceptive needs. Data 
suggest varicose veins substantially increase risk of superficial venous thrombo- 
sis of the leg, the risk depending on the severity of the varicosities. 2. Ocular 
Lesions Neutt-ocutar iesions such as optic neuritis or retinal thrombosis have 
been associates with OC use. Discontinue OC if there is unexplained, sudden, or 
Gradual, partia or complete loss of vision. onset of proptosis or diplopia: 
papilledema: or retinal vascular lesions; and institute appropriate diagnostic and 
therapeutic measures, 3. Carcinoma: Long-term continuous administration of 
natural or synthetic estrogen in certain animals increases certain tumors, benign 
oc malignant, such as breast, cervix, vagina, uterus, ovary, pituitary and liver. 
Certain synthetic progestagens, none currently in OCs, increase the incidence of 
mammary sodules, benign and malignant, in dogs. Several retrospective case- 
contro! studies reported an increased relative risk (31-139 times} Resocanng 
endometrial carcinoma with the prolonged use of estrogens in postmenopat 
women, One publication: led the first 30 cases submitted to the registry of 
cases of adenocarcinoma of the endometrium in women under 40 on OCs. Of the 
adenocarcinomas found in women without predisposing risk factors for adeno- 
carcinoma ot the endometrium (e.g, irregular bleeding when OCs were fist 
iven, pclycystic ovaries), nearly al occurred in women who had used sequential 
Cs, which are no longer marketed. No statistical association has been reported 
Suggesting an increased risk of endometrial cancer in users of conventional 
combinacion or progestogen-onty OCs, although individual cases have been 
reported. Studies have shown no increased risk of breast cancer to OC or 
estrogen users. Gne study found no overall increased risk of breast cancer in OC 
users but a greater risk was suggested for OC users with documented benign 
breast disease and for long-term {2-4 years} users, Another study found a history 
of breast cancer among grandmothers or aunts was significantly more frequent 
among breast cancer patients who nad usec an OC continuously for one or more 
years than among nonusers with breast cancer One other study indicated an 
increasing risk cf breast cancer in women taking menopausal estrogens, which 
increased with daration of follow-up. One author suggests that extended (over 6 
years) OC use prior to first full fern nancy was associated with a signiticant 
relative risk of breast cancer. A reduced occurrence of benign breast tumors in 
OC users has bezn well documented. One study reported malignant melanoma 
more frequently n OC users than controls and suggests an increased incidence 
of urinary tract and thyroid cancers A prospective study of women with cervical 
dysplasia found an increase in severity anc conversion to cancer in situ in OC 
users compared t nonusers, This became statistically significant after 3-4 years 
of use. Nonrevessal of dysplasia within the first 6 months of pill use was 
Suggested to precict progression atter exposure One study disclosed 
an increased riskiol cancer of the cervix (largely carcinoma in situ) in OC users 
under 40, particwarly these who had used OCs over 4 years. There have been 
other reports of microglandutar hyperplasia of the cervix in OC users. One stucy 
reported én association between OC use and endocervical adenocarcinoma. in 
summary there ix no confirmed evidence tram human studies of increased risk 
of cancer assovixted with OCs, Close clinical surveillance of all OC users is, 
nevertheless, essantial. in all cases of undiagnosed persistent or recurrent 
abnormal vaginal: bleeding, take appropriate diagnostic measures to rule out 
malignancy. Monitor OC users with a strong family history of breast cancer or 
who have breast nodules, hbrocysit: disease of abnorma! mammograms with 
particular care, 4. Liver Tumors: n Severe abdominal pain or shock may be 
due to rusture and hemorrhage of a fiver tumor There have been reports 
associating benige or malignant liver tumors with short-term and long-term OC 
use. One study reported use of OCs with high hormonal potency and age over 30 
may further incregse risk of hepatocellular adenoma. Two studies relate risk with 
duration of use. risk being much greater after 4 or more years of use. Long-term 
OC users have an estimated annual incidence of hepatocellular adenoma ot 3-4/ 
100,000, Although an uncommon lesion, it should be considered in women 
presenting with an “acute abdomen”. The tumor may cause serious of fatal 
rhage. Patients with liver tumors have demonstrated variable clinical 
features which may make preoperative diagnesis difficult. Some cases presented 
because of right upper quadrant masses, while most had signs and symptoms ot 
acute intraperitoneal hemorrhage. Routine pee oe and laboratory studies 
may not be helpt. Liver scans may show a focal defect. Hepatic arteriography 
may be useful in siagnosing primary liver neoplasm. 5. Use in or Immediately 
Preceding Pregnaicy, Birth Detects in Offspring, and Malignancy in Femal 
Offspring: \se of amale sex hormores--estrogenic and progestational agents- 
during early pregnancy may seriously damage the offspring, exposed in 
utero to disthylstiioestrol, a nonsternidal estrogen. have an increased risk of 
developing in later life a form of vaginal or cervical cancer that is ordinarii 
extremely rare. This sk has been estimated to be of the order of 1/1 
exposures or less. Although there is no evidence that OCs further enhance the 
risk of developing this type of malignancy, such OC users should be monitored 
with particular car’. A high parcernage of women exposed to diethyistitbestrot 
(30-90%) have egrthelial changes of the vagina and cervix. Although these 
changes are histologically benign, it is not known whether they are a precursor of 
vaginal malignancy Male children so exposed may develop urogenital tract 
abnormalities, Although similar data are not ai on other estrogens, it 
cannot be presumed that they would not induce similar changes. increased risk 
of congenital anomalies, including heart and limb detects, been reported 
following use of sex hormones, including OCs, in pregnancy. One case-control 
study estimated a 4.7-fold increased relative risk of limb-reduction defects in 
infants exposed in utero to sex hormones (OCs, hormonal withdrawal tests for 
pregnancy or attempted treatment for threatened abortion). Some exposures 
involved only a tew days of treatment. Data suggest risk of limb-reduction 
defects in exposed 'atuses is somewhat less than 1/1000 live births. in a large 
prospective study, cardiovascular defects in children born to women who 
received female hormones, including OCs, during early pregnancy occurred at 
18.2/1000 births, camparec to 78/1000 tor cn not so exposed in utero. 
These results are siatistically significant. A Welsh study found a statistically 
significant excess af neural tube defects among offspring of prior OC users 
{within 3 months) shan among controls. The incidence of twin births may de 
increased tor women who conceive e shorty after discontinuing OC use. n Ld 
past, temale sex hormones were used during pregnancy in an attempt to trea! 
threatened o habitual abortion. There is ‘evidence that estrogens are ineffective, 
and there is no ewdence trom well controlled studies that progestogens are 
effective for these uses. There is some evidence that triploidy and possibly other 
types of polyploidy are mcreased among abortuses trom women who become 
pregnant socn after ceasing OCs. Embryos with these anomalies are virtually 
always aborted spontaneously. Whether there is an overall increase in spontane- 
ous abortion of pregnancies conceived soon after stopping OCs is unknown. ff 
the patient has no: adnered to the prescribed schedule, consider possible 
pregnancy at the firs: missed period (or 45 days from the last menstrual period if 
progestogen-anty O€s are used) and discontinue OC use urtil pregnancy has 
been ruled out. For any patient who has missed two consecutive periods, rule 
out pregnancy betorm continuing the OC. If pregnancy is confirmed, tell the 
patient about potental risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue OCs to become pregnant should use an 
alternate form of costraception for a period of time before attempting to con- 
ceive, A 3-month penod is supported by a study suggesting increased frequency 
of neural tube defecss in. women impregnated during the first 3 months after 
cessation of OC use. Do net use progestogen-onty or progestogen-estrogen 
combinations to induce withdrawal bleeding as a pregnancy test. 6. Galf 8 
Disease: Studies revert increased risk of gall bladder disease in OC or estrogen 
users. in one study, æt increased risk appeared after 2 years of use and doubled 
after 4-5 years. in another study, an increased rsk was apparent between 6 and 
12 months. 7. Carbohydrate and Lipid Metabolic Effects: Because a decrease in 
jucose tolerance haz been observed in a significant percentage of patients on 
Cs, prediabetic and diabetic OC users be carefully observed. An increase 
in triglycerides and teta! phospholipids has been observed in OC users but its 








7 blue iaviets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol followed by 
8 green ‘ablets containing 10 mg norethindrone with 0.035 mg ethinyt estradiol followed by 
$ bive taniets containing 0.5 mg norethindrone with 0.035 mg ethinyl estradiol, 

{7 orange tablets containing inert ingredients are included in the 28-day regimen.) 


clinical significance is unknown, 8 Elevated Blood Pressure: An increas 
in blood pressure has been reported with OC use. Hypertension may occur within 
few months of beginning OCs. in the first year of use, incidence of hypertensio 
may be no higher in OC users than in nonusers, incidence in users increases wit 
exposure and in the fifth year of use is 2.5-3 times that in the first year Age i 
strongly correlated with hypeterson in OC users. Women with a history ¢ 
elevated blood pressure ( tension). preexisting renal disease, history ¢ 
toxemia of elevated blood pressure during 
tension or its consequences,’ or history of excessive weight gain or flui 
retention during the menstrual cycle may be more likely to develop elevate 
blood pressure when given OCs and should be monitored closely. Even thoug! 
elevated blood pressure may remain within the “normal” range, closely wate! 
elevations, particularly for women with other risk factors for cardiovascula 
disease or stroke. High blood pressure may or may not persist after OC discar 
tinuation. 9. Headache: Discontinue OC and evaluate the cause of onset o 
exacerbation ot migraine or development of a new pattern of headache which i 
recurrent, persistent, or severe, 10, Bleeding Irregularities: Breakth biet 
ing, spotting, and missed menses often make users discontinue OCs. In breal 
through bleeding, as in all cases of irregular bleeding from the vagina, conside 
nonfunctional causes. in undiagnosed persistent or recurrent abnormal bleedin 
from the vagina, use adequate diagnostic measures to rule out pregnancy o 
malignancy. lf pathology has been excluded, time or another formulation ma 
solve the problem, While potentially useful in minimizing menstrual irregularit 
change to an OC with a higher estrogen content only if necessary since this ma 
increase the risk of thromboembolic disease. Women with a history of oligi 
menorrhea or secondary amenorrhea or young women without reguiar 

may tend to remain anovulatory or to become amenorrheic alter OC discontinus 
tion. Women with these preexisting problems should be advised of this ark 
encouraged to use other contraceptive methods. Past-use anovulation, possibh 
prolonged, may occur in women without previous irregularities. A higher inc! 
dence of gatactorrhea and of pituitary tumors (e.g. adenomas) has been asso 
ciated with amenorrhea in former users compared with nonusers, One studh 
reported a 16-fold increased incidence of pituitary prolactin-secreting tumor 
among patients with postpill amenorrhea when galactorrhea was present. 11 
tatertilty: There is evidence of impairment of fertiity in women discontinuin, 
GCs in comparison with other contraceptive methods, which appears to bi 
independent of duration of use. While impairment diminishes with time, there i: 
an appreciable difference in the results in nulliparous women for OC and athe 
groups 30 months after discontinuation of birth control, For parous women thy 
difference is not apparent 30 months atter cessation of contraception. 12 
Ectopic Pregnancy: Ectopic as well as intrauterine pregnancy may occur in Of 
failure. in progestogen-onty OC failures. the ratio of ectopic to intrauterim 
pregnancies is higher than in nonusers, since the drugs are more effective it 
preventing intrauterine than ectopic pregnancies. 13. Breast Feeding: OCs in thi 
postpartum period may interfere with lactation by decreasing quantity anc 
quality of breast milk. A small traction of OC hormonal agents has been identifie 
in milk of mothers receiving OCs. Effects, if any, on the Dreast-ted child have no 
been determined. if feasible, deter OC use until the infant has been weanec 
Precautions GENERAL 1. Take a complete medical and tamity history befor 
starting OCs. Pretreatment and periodic physical exams should include specia 
reference to blood pressure, breasts. abdomen and pelvic organs, including 
Papanicolaou smear and relevant lab tests. As a general rule, OCs should not di 
prescribed for longer than 1 year without another physical. 2. Under the influ 
ence of estrogen-pri en preparations, preexisi uterine leiomyomata may 
enlarge. 3. Observe patients with a hi psychic ion and discontinut 
OCs if depression recurs to a serious degree. Patients becoming significantly 
depressed while taking OCs should stop the OC and use an alternate method o 
contraception to determine whether the symptom is drug related. 4. OCs may 
cause some fluid retention, Prescribe with caution, and only with careful mont 


ancy, famifial tendency to 


toring, in patients with conditions that mi ravated by fluid retention 

renal insu S Patents w h ime history of j inie during Geemarc, 5 
insufficiency. 5. a jaui ri 

have an increased risk of recurrence while using cs. Discontinue ot it Jaundice 


develops. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients 
7, OC users may have disturbances in normal tryptophan metabolism may 
result in a relative pyridoxine deficiency. The clinical significance is unknown. 
Serum folate levels may be depressed by OC use. Since the pregnant woman is 
predisposed to folate deficiency and incidence of folate deficiency increases with 
increasing gestation, if a woman becomes pregnant shortly after stopping OCs 
she may have a greater chance of developing folate deficiency and related 
Complications. 9. Advise the pathologist of OC use when relevant specimens are 
submitted. 10. Certain endocrine and liver function tests and blood components 
may be affected by estragen-containing OCs. For example: a. Increased sulfobro- 
mophthaiein retention. b. increased prothrombin and factors VII, VIH, IX, and X; 
decreased antithrombin 3; increased norepinephrine-induced platelet aggregabil 
ity. c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, reflect 
ing the elevated TBG, free T4 concentration is unaltered. d. Decreased 
dio! excretion, e. Reduced response to metyrapone test. f. Increased 
phospholipids and triglycerides. g. Temporarily decreased glucose tolerance. 11 
Contact lens wearers who develop visual cha or changes in lens tolerance 
shouid be assessed by an ist and temporary or permanent cessa 
tion of wear considered. DRUG INTERACTIONS. OCs may be less effective and 
there may be increased breakthrough bleeding from interactions with rifampin 
isoniazid. ampicilin, tetracycline, neomycin, penicillir. V. chloramphenicol, sul 
fonamides, nitrofurantoin, barbiturates, phenytoin, primidone, analgesics, tran 
quilizers, antimigraine preparations, and antihistamines. OCs may alter 
effectiveness of such other drugs as oral anticoagulants, anticonvulsants, tricy. 
clic antidepressants, antihypertensive agents (e.g, guanethidine), vitamins. 
hy tycemic agents tranquilizers, hypnotic ‘ations, and theophylline, CAR: 
CH NESIS See Warnings. PREGI nancy category X, See Contrain 
dications and Warnings, NURSING MOTHERS See Warnings. Adverse Reactions 
An increased risk of the following serious adverse reactions has been associated 
with OC use (see Warnings): thrombophlebitis, thrombosis, pulmonary embo 
lism, coronary thrombosis, cerebral thrombosis, mesenteric thrombosis, liver 
tumors, cerebral hemorrhage, hypertension, gali bladder disease, congenital 
anomalies, neuro-oculay lesions, eg, retinal thrombosis and optic neuritis 
Raynaud's disease, arterial thromboembolism. The following adverse reactions 
have been reported in OC users and are believed to be drug related: bleeding 
irregularities (breakthrough bleeding, spotting, missed menses during treatment 
amenorrhea after treatment), gastrointestinal oms, (nausea, vomiting 
bloating, abdominal cramps), dysmenorrhea, infertility after discontinuance of 
treatment, edema, chioasma or melasma which may persist after drug is discon 
tinued, breast changes (tenderness, enlargement, and secretion), intolerance to 
contact lenses, in corneal curvature (steepesing}. change in weight 
(increase or decrease}, change in cervical erosion and cervical secretion, possi 
ble diminution of lactation when given immediately postpartum, cholestatic 
jauncice, migraine, increase in size of uterine leiomyomata, rash (allergic 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis, 
in-secreting pituitary tumors, chibiains. The following adverse reactions 
wave been reported in OC users and the association has been neither confirmed 
nor refuted: like syndrome, cataracts, changes in libido, chorea. 
changes in appetite, cystitis-like syndrome, headache, nervousness, dizziness, 
hirsutism, loss of hair, erythema multiforme, nodosum, hermorrhagic 


eruptions, mitis, porpyhria, impaired renal function, malignant nephrosciero- 
sis (hemon uremic syndrome). intormation for the Patient (See Patient 
Package Insert). Revised 10/84 
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Conservative management of small bowel obstruction 


B. Frederick Helmkamp, M.D., and Jay Kimmel, B.S. 
Falls Church, Virgima 


intestinal Cantor tubes were used in the management of 69 gynecologic patients with pelvic malignancies 
who presented with small bowel obstruction. Small bowel obstruction was secondary to radiation injury, 

persistent or recurrent carcinoma, or postoperative adhesions. Thirty-one patients (45%) in this series had 
successful resolution of their small bowel obstruction with a Cantor tube, including 12 of 14 patients. (86%) 





with postoperative adhesions. Complete obstruction of the small bowel was the only prognostic factor 
definitely associated with tube failure. Seventy percent of all patients had successful passage of the tube 
on one attempt, and no major complications were encountered. The Cantor tube has proved to be safe, 
effective, and easy to use, and guidelines for the management of it are included. Cantor tube 
decompression should be considered in the initial management of small bowel obstruction, since a 
significant percentage of the patients with this condition will not require. surgical intervention. (AM J OBSTET 


GYNECOL. 1985;152:677-9.) 


Key words: Small bowel obstruction, Cantor tube, conservative management 


_ Postoperative adhesions account for most cases of 
small bowel obstruction. In two large series," * gyne- 


: - cologic operations preceded small bowel obstruction in 
95% to 35% of cases. Intestinal obstruction may also 


be due to radiation therapy injury* or advanced pelvic 
malignancies.’* Therefore, small bowel obstruction, al- 
though infrequently encountered, may present a for- 
midable challenge to the obstetrician-gynecologist. 

The management of patients with small bowel ob- 
struction remains controversial. Some authors recom- 
mend immediate surgical intervention,’ whereas others 
suggest conservative therapy with a trial of long tube 
decompression.* In this article, we report our experi- 
ence with the Cantor tube in the treatment of small 
bowel obstruction. 


Patients and methods 
= $ixty-nine patients with a history of pelvic malig- 
nancy who presented with clinical and radiographic 
evidence of small bowel obstruction at Jackson Me- 
morial Hospital (University of Miami) and Strong Me- 
morial Hospital (University of Rochester) were studied 
` prospectively by us between July, 1978, and December, 
1983. Data were analyzed for etiology of the small bowel 
obstruction, success or failure of the Cantor tube, and 
complications associated with its use. 
Patients with small bowel obstruction commonly pre- 
~ sented with nausea, vomiting, abdominal distention, 
> and pain. The clinical impression of small bowel ob- 
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struction was confirmed by supine, erect, and leftlateral 
decubitus roentgenograms of the abdomen which 
showed distended, fluid-filled loops of bowel proximal 
to the obstruction. In six patients (8.7%), contrast stud- 
ies through or around the Cantor tube confirmed com- 
plete obstruction of the small bowel. l 
Cantor tube management. With the patient placed- 
in an upright position, the Cantor tube is passed. ` 
through one nostril and into the oral pharynx. The: 
tube is pulled out through the mouth, and 5 to 9 ml 
of mercury is injected into the middle of the bag with 
a No. 21 gauge needle. The mercury-filled bag is then 
gently placed into the oral pharynx and swallowed. We 


prefer this technique of insertion to passage of the mer- ` 


cury-filled bag through the nose, since the patients 


compliance is much greater. The tube is attached to < 
low intermittent suction and left freely mobile, since. 


fixation to the nose will preclude further advancement. 
The Cantor tube is left in place until there has been 
clinical and radiographic resolution of the small bowel 
obstruction. The following guidelines are then used, 
Day 1: Tube suction is changed to gravity drainage for 
24 hours. Day 2: The tube is clamped for 24 hours to 
ascertain whether the patient can handle the succus- 
entericus. Day 3: Liquids are allowed around the tube: 
Day 4: The tube is slowly removed. When the mercury- 
filled bag reaches the oral pharynx, it is withdrawn 
through the mouth, and the distal end of the tube with — 
the bag is cut. The remainder of the tube is pulled 
through the nose. 


Results 


Obstruction associated with radiation. injury, Ra- 
diation therapy was the main cause of small bowel ob- 
struction in 33 patients (48%). Cervical carcinoma ac- 
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` Table L Etiology of small bowel obstruction 





No. of 


Primary factor patients z 





“Radiation injury 33 48 
Malignancy 22 32 
Adhesions 14 20 

69 180 








counted for 22 (67%) of these cases. Twenty patients 
had had an operation prior to radiation therapy. 
Twenty-nine patients had pelvic radiation therapy, two 
patients had total abdominal radiation therapy, and two 
patients developed small bowel obstruction during a 
` course of pelvic radiation therapy. Four of these 33 
patients were found to have complete obstruction of 


foe the small bowel, and all four subsequently required an 


operation. The mean duration of tube drainage ia these 
33 patients was 10.5 days (range, | to 33 days). 
. The Cantor tube restored bowel function for at least 
30 days in 12 patients (36%). Of these 12 patients. eight 
had no further bowel problems, two required laparot- 
omies for a second episode of small bowel obstruction 
~ (at5 weeks and at 6 months), and two required a second 
Cantor tube (at 7 and at 12 weeks) and then had no 
further complications. Nineteen patients (58%) re- 
quired an operation for resolution of small bowel ob- 
struction. Two patients died from overwhelming sepsis. 
One of these two patients had radiation necrosis of 
the abdominal wall, and the other died of infection 
from a.central venous catheter placed for hyperali- 
mentation. 
-ui Obstruction associated with malignancy. Serosal or 
mesenteric involvement of the small bowel by malig- 
-nancy was the major factor in 22 patients (32%) with 
small bowel obstruction. Intra-abdominal disease was 
confirmed by clinical impression, subsequent laparot- 
omy, or autopsy. Ovarian cancer was responsible for 
77% of these cases. Two patients had complete obsiruc- 
tion of the small bowel. Eighteen patients had had:pre- 
vious operations, and two patients with disseminated 
cervical carcinoma had previously been treated with 
pelvic radiation therapy. 

‘The mean duration of tube drainage in 20 patients 
was 11.3 days (range, 2 to 32 days). Two patients went 
home with Cantor tube decompression and centra! hy- 
-peralimentation (for 59 and for 97 days). 

Bowel function was restored for at least 30 days in 
seven patients (32%). Six of these patients died of dis- 
ease within 10 months, and one patient is alive with 

‘disease. Of the other 15 patients, three died in the 
hospital (terminal.care), two went home with the Cantor 
tube (see above), and. 10 were treated surgically. 

_ Postoperative adhesions. Fourteen patients (20%) 
developed small bowel obstruction within 6 weeks after 
à pelvic operation. The mean postoperative time was 
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Table H. Response to Cantor tube 
decompression 









No. of patients 











Success Failure 


Etiology 


Radiation 12 21 
Malignancy 7 15 
Adhesions 12 2 





13.4 days (4 to 43 days). Six of these patients had pre- 
vious radiation therapy, including treatment with intra- 
peritoneal phosphorus in one patient. Surgical proce- 
dures included hysterectomy, exenteration, and cyto- 
reduction and reassessment for ovarian carcinoma. 
These patients required drainage for the least amount 
of time, 7.5 days (range, 5 to 13 days). 

Tube decompression and restoration of bowel func- 
tion for postoperative small bowel obstruction was suc- 
cessful in 12 patients (86%). One patient required lap- 
arotomy for lysis of adhesions. The second patient de- 
veloped small bowel obstruction after pelvic exen- 
teration. She required reinsertion of a second Cantor 
tube 12 days after removal of the first one, and sub- 
sequently had no further problems. 

The etiologic factors for small bowel obstruction in 
this series of 69 patients are summarized in Table I. 
Radiation injury accounted for nearly 50% of all cases. 
The mean age of the patients was 55.6 years (range, 
36 to 78 years), with no real difference among the three 
groups. 

The Cantor tube passed through the duodenum the 
first time in 48 patients (70%). Two attempts were re- 
quired in 20 patients (29%), and three attempts.in one 
patient. In two patients, the tube failed to pass into the 
jejunum. Both had been admitted for terminal care 
management, and died within 8 days. Autopsies con- 
firmed compression of the upper jejunum by metas- 
tases. 

Parenteral nutrition, either central or peripheral, was 
used in 61 patients (88%). 

In this series of 69 patients, 31 (45%) had successful 
decompression of the small bowel obstruction and res- 
toration of bowel function with a Cantor tube (Table 
II). Patients with postoperative adhesions had the best 
response. 

No major complications occurred relative to the use 
of the Cantor tube. One tube became obstructed, could 
not be irrigated, and was subsequently replaced by a 
nasogastric tube. One patient developed an earache 
which was attributed to the Cantor tube, and which 
resolved spontaneously within 10 days. 

Comment 


Dissatisfied with the double-lumen. Miller-Abbot 
tube, Cantor,* in 1946, described the single-lumen tube 
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“v used for intestinal decompression. He devised the sin- 


_gle-lumen tube with a larger inner diameter and an 
increased number of holes for better decompression, 
and to prevent easy occlusion of the tubal lumen. It is 
for these reasons that we prefer the Cantor tube when 
small bowel decompression is indicated. The efficacy 
of the Cantor tube has also been reported in other large 
series of patients with small bowel obstruction.’ 

Partial or incomplete obstruction of the small bowel 
due to radiation injury, malignant disease, or postop- 
erative adhesions is usually progressive, does not lead 
to strangulation, and is not considered to be a surgical 
emergency.” *  "' We think that, under these condi- 
tions, long tube decompression is indicated. In this se- 
ries, 31 of 69 patients (45%) with small bowel obstruc- 
tion were successfully treated with a Cantor tube. 
Eighty-six percent of patients with postoperative adhe- 
sions responded, and these results compare favorably 
with the 65% to 75% success rate of Peetz et al.” and 
Smith et al. Likewise, Becker’ asserts that acute ad- 
hesive obstruction (within 4 weeks of an operation) can 

usually be safely and effectively treated by conservative 
therapy, and our data confirm this conclusion. 

The management of our patients was not hindered 
by prolonged tube decompression, and no cases of 
strangulated small bowel obstruction were found in 
those patients who subsequently underwent an oper- 
ation. Equally encouraging was the successful passage 
of the Cantor tube through the duodenum on the first 
attempt in 70% of the cases. In rare instances (and not 
required in this series of 69 patients), fluoroscopic guid- 
ance of the tube into the duodenum may be needed. 

When radiation injury or intraperitoneal malignancy 
is the primary etiologic factor in small bowel obstruc- 
tion, a much smaller percentage of patients will respond 
to conservative management.” *"' Our data also support 
this observation. 

Discontinuation of Cantor tube decompression and 
surgical intervention should be considered in the fol- 
lowing situations: (1) persistence of abdominal disten- 
tion, cramping, nausea, or vomiting with the tube 
clamped; (2) radiographic confirmation of complete 
obstruction of the small bowel (failure of contrast me- 

< dium to pass the site of obstruction); (3) presence of 

strangulating small bowel obstruction. 

Major complications related to the use of the Cantor 
tube did not occur in this series of patients. Often, there 
is concern about the role of mercury in these tubes. 
Metallic mercury is harmless to the gastrointestinal 
tract, and the oral ingestion of mercury to treat small 
bowel obstruction has been reported since the 1600s." 
The fluidity, innocuous nature, and weight of mercury 
ideally suit it for use in intestinal tubes. However, rup- 








Conservative management of small bowel obstruction 


ture of the balloon and spillage of the mercury into the _ a 


peritoneal cavity (via occult bowel perforation or anas- 
tomotic leak) could lead to persistent fistula or systemic. 
toxicity." Aspiration of mercury when the tube is 
removed has also been reported. Although one fatality. 
was mentioned, most authors” have not reported any 
deleterious effects. 
Intussusception of the small bowel can occur. Con- 


tributing factors include fixation of the proximal tube 
to the nose, with “telescoping” of the bowel around the = 


distal tube, and too rapid removal of the tube, with 
subsequent jejunal intussusception. 

The Cantor tube was shown to be safe, easy to use, 
and effective in the treatment of small bowel ob- 
struction in this series of gynecologic patients. We think 
that long tube decompression and byperalimentation 
should compose the initial management of partial or 


incomplete obstruction of the small bowel, since a sig- 


nificant percentage of these patients will not require a: 
subsequent operation. 
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‘Human myometrial adrenergic receptors during pregnancy: 
Identification of the a-adrenergic receptor by [°H] 


Mark M. Jacobs, M.D.,* David Hayashida, B.S.,.and James M. Roberts, M.D.** 


The. radioactive a-adrenergic antagonist PH] dihydroergecryptine binds to particulate preparations of term 






Pregnant. human myometrium in a manner compatible with binding to the a-adrenergic receptor 

; (a-receptor).. [PH] Dihydroergocryptine binds with high affinity (Kọ = 2 nmol/L and low capacity (receptor 
concentration = 100 fmol/mg of protein). Adrenergic aganists compete for PH] dihydroergocryptine binding 
: sites stereo-selectively ([—]-norepinephrine is 100 times.as potent as [+ ]-norepinephrine) and in a manner 
-compatible with a-adrenergic potencies (epinephrine = morepinephrine >> isoproterenol). Studies in 

~- which prazosin, an «,-antagonist, and yohimbine, and «;-antagonist, competed for [PH] dihydroergocryptine 


binding sites in human myometrium indicated that approximately 70% are a»-receptors and that 30% are 
a,-receptors. PH] dihydroergocryptine binding to human myometrial membrane particulate provides an 
important tool with which to study the molecular mechanisms of uterine a-adrenergic response. (AM J 


“OBSTET GYNECOL 1985;152:680-4.) 











= The pregnant human uterus responds to a-acren- 
ergic stimulation with contraction,’ thus indicating the 
„presence of a-adrenergic receptors (a-receptors). How- 
ever, the concentration, binding characteristics, .and 
subtype distribution of these receptors have not been 
established. We previously characterized the B-adiren- 
“ergic receptor in human myometrial particulate prep- 
-arations with use of the B-adrenergic antagonist [H] 
dihydroalprenolol.* To characterize a-adrenergic bind- 
_ ing to pregnant human myometrium, we examined the 
_- binding of [H] dihydroergocryptine, a nonsubtype se- 
“lective a-adrenergic antagonist,’ to myometrial mem- 
brane particulate. We report that ['H] dihydroergo- 
cryptine binds to myometrial particulate in a marmer 
consistent with binding to the a-receptor, and that sub- 
types of a-receptors can be identified. 


> Material and methods 
Material. PH] Dihydroergocryptine with a specific 
“activity of 22 to 31 Ci/mmol was obtained from New 
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England Nuclear. Phentolamine was a gift from Ciba 
Pharmaceuticals, and stereoisomers of norepinephrine, 
from Winthrop Laboratories. Other drugs and chem- 
icals were from commercial sources. 

Particulate preparation. Myometrium was obtained 
from the hysterotomy site at the time of cesarean sec- 
tion. In one case, myometrium was obtained from the 
hysterotomy site, the posterior lower uterine segment, 
and the uterine fundus in a woman who underwent 
cesarean hysterectomy in early labor for carcinoma in 
situ. Informed consent was obtained from all patients. 
Myometrium was dissected free of endometrium and 
serosa and quick frozen to —70° C. At the time of 
preparation of particulate, myometrium was thawed, 
minced, suspended in cold 50 mmol/L Tris HCI, pH 
7.4, in a 2:1 (volume: weight) ratio, and homogenized 
with a Brinkman Polytron, at setting 8 for 15 seconds 
at 4° C, three times with cooling intervals of 1 minute. 
The homogenate was vacuum filtered at 4° C through 
two layers of cheesecloth. The filtrate was centrifuged 
at 29,000 x g for 15 minutes, The resultant pellet was 
resuspended in cold 50 mmol/L Tris HCI and centri- 
fuged again at 29,000 x g for 15 minutes. The final 
pellet was suspended in 50 mmol/L Tris HCI at a pro- 
tein concentration of 3 to 5 mg/ml, rapidly frozen, and 
stored at ~ 70° C until used for ['H] dihydroergocryp- 
tine binding studies. Binding of [H] dihydroergocryp- 
tine was similar in particulates prepared from unfrozen 
or frozen myometrium and in those stored frozen for 
up to 4 months. Particulate protein concentration was 
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Fig. 1. Scatchard data array of specific [H] dihydroergocryp- 
tine binding to human myometrium. Bound is specific bound 
PH] dihydroergocryptine; free is free PH] dihydroergocryp- 
tine. Data are from a representative experiment. Each point 
is the mean of duplicate determinations, and the line is com- 


< puter-generated, determined by parameters resulting in the 


best fit of bound versus free (*H] dihydroergocryptine, which 

: demonstrated interactions with a single class of sites. Kp equals 
1,8 nmol/L and a-receptor concentration (Rr) is 104 fmol/mg 
protein. In seven experiments with different myometrial par- 
ticulate, Kp was 2.30 + 0.62 nmol/L, and Ry was 100 + 16 
fmol/mg protein (mean + SD). 


determined by the method of Bradford,’ with bovine 
serum albumin as the standard. 

Binding assays. Experiments to determine dissocia- 
tion constant (Kp) and receptor concentration were 
performed with seven concentrations of PH] dihy- 
droergocryptine, from 0.1 to 20 nmol/L. Competition 
experiments were performed with 3 nmol/L PH] di- 
hydroergocryptine (1.5 Kp) and increasing concentra- 
tions of competitors. Final assay volume was 0.25 ml 
and contained 1 mg/ml membrane particulate protein, 
[PH] dihydroergocryptine in 50 mmol/L Tris HCl, pH 
7.4, 0.4 mmol/L ascorbic acid, 2% ethanol, 0.1 mmol/ 
L HCI, and competing adrenergic agents. Ethanol in a 
final concentration of 2% had no effect on [H] dihy- 
droergocryptine binding. Samples were incubated at 
30° C for 30 minutes. The incubation was stopped by 
adding 5 ml of 50 mmol/L Tris HCI, pH 7.4, at 4° C 

and immediately filtering samples over Whatman GF/ 
C filters to separate bound from free radioligand. Fil- 
ters were washed with an additional 15 ml of cold 50 

“mmol/L Tris HCI under low vacuum (1 ml/sec). 

Data analysis. Specific binding was defined as bind- 
ing prevented by 10 pmol/L of phentolamine. Receptor 
conceritration and dissociation constant. (Ky) were de- 
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Fig. 2. Competition for specific [PH] dihydroergocryptine CH 

DHE) binding by adrenergic agents. Shown are results of ex- 
periments in which fixed concentrations of H] dihydroer- 
gocryptine and myometrial particulate were incubated with. 
different concentrations of adrenergic agents. Data points are 
means of at least two experiments with different myometrial 
particulate. Inhibition constants (K,) for each adrenergic agent 

are shown in Table I. i 








termined by computerized analysis of specific bound 
versus free [*H] dihydroergocryptine. An. iterativ 
curve-fitting program’ was used to best fit data point 
weighted to minimize the effect of experimental error 

at different radioligand concentrations.” The percent- 
ages of a and a,-receptors present in human myo- 
metrium were determined by analyzing the competition ` 

of a,- and a,-antagonists for (*H] dihydroergocryptine 
binding’ by means of an iterative, nonlinear, curve- 
fitting program prepared for a Hewlett Packard 9825B 
computer.’ Statistical analysis of the goodness of fitfor 
one and two affinity interactions was performed. Atwo 
affinity fit was accepted if comparison of the residuale 
variances of the curves best fit by one and two affinities 
resulted in an F statistic such that p < 0.05. In expers = 
iments in which a two affinity fit was accepted, an es- 
timate of the affinity of the high (Kug) and low (Kix): 
affinity sites could be obtained. Because receptor con- 
centration was kept low under these assay conditions, 
total ligand was very nearly equal to free ligand, and 

the inhibition constant (K,) could be determined. for 
each competing adrenergic agent by the relationship 
described by Cheng and Prusoff”: 


K = [so/{1 + (Lr Ko] 


where l, = the concentration of competing adrenergic 
agent which inhibits binding of [*H] dihydroergocryp- 
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Table I. Inhibitory constants (K,) of 
adrenergic agents for [PH] 
dihydroergocryptine binding to human and 
rabbit myometrial particulate 


Human Rabbit 
(nmol/L) (nmol Ly 


Competitor 
: Phentolamine 4 15 
- bEpinephrine 210 650 
‘Norepinephrine 180 230 
.-d-Norepinephrine 15,000 20,000 


i-[soproterenol 37,000 43,000 





_ tine by 50%, Lp = the concentration of [*H] dihydroer- 
< gocryptine used in the assay, and K, = the dissociation 
_ constant of PH] dihydroergocryptine for its binding 
Sites. The percentages of the high and low affinity 
_ forms were calculated as previously described.’ The 
: percentage of a-receptors competed with high and low 
affinity by a subtype specific agent indicates the per- 
centage of subtype specific receptors of the same and 
_ different subtype, respectively, of the specific agent 
“used. es 


Results - 

PH] Dihydroergocryptine binding. [PH] Dihvdroer- 
gocryptine binding in the presence of 10~* mol/L phen- 
_tolamine indicated that 50% of total H] dihydroergo- 
_ cryptine binding was specific binding to the a-receptor. 
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Fig. 3. Competition for specific PH] dihydroergocryptine (H-DHE) binding by subtype selective a- 
antagonists. In separate experiments, pooled uterine membranes from nine patents were incubated 
with ['H] dihydroergocryptine and prazosin (a, selective) or yohimbine (a, selective). Data points 
are means of duplicates, and curves are computer-generated. Yohimbine competed for (*H] dihy- 
droergocryptine binding with two affinities (Kni 8.4 nmol/L; Ky. 1209 nmol/L), as did prazosin 
(Kniga 2.3 nmol/L; K,,,.1386 nmol/L). Calculated percentages of receptors competed for with high 
affinity (a, for prazosin, a, for yohimbine} and low affinity (a, for prazosin, œ, for yohimbine) are 


PHJ] Dihydroergocryptine bound to human myometrial 
membrane particulates with high affinity (Kp = 2.30 + 
0.62 nmol/L) and saturably (Fig. 1). Binding was to a 
single class of receptors with a binding site concentra- 
tion of 100 + 16 fmol/mg of protein. [H] Dihydroer- 
gocryptine binding sites were competed for stereoselec- 
tively (Fig. 2). The pharmacologically active (—)-ster- 
eoisomer of norepinephrine was 100 times as potent a 
competitor as the inactive (+ )-stereoisomer. Adrener- 
gic agonists competed for [*H] dihydroergocryptine 
binding in a manner compatible with a-adrenergic 
binding interactions and known pharmacologic poten- 
cies [Table I: epinephrine (K, = 210 nmol/L) = 
norepinephrine (K, = 180 nmol/L) >> isoproterenol 
(K, = 37,000 nmol/L). 

a-Receptor subtypes. To determine the proportion 
of a- and a,-receptors in the myometrial particulate, 
we examined the competition of yohimbine, and ay- 
antagonist, and prazosin, an a,- antagonist, for [*H] 
dihydroergocryptine binding sites (Fig. 3). Yohimbine 
competition isotherms were complex and best fit by a — 
two affinity interaction (Kj, 8.4 nmol/L; Ki, 1209 
nmol/L). Calculation of the percentage of bound PH} 
dihydroergocryptine competed for by-yohimbine: with 
high affinity (a,-receptors) was 72%; the percentage 
competed for with low affinity (a,-receptors) was 28%. 
Prazosin competed for [PH] dihydroergocryptine bind- 
ing with two affinities (Kug 2.3 nmol/L; Kj. 1386. nmol/ 
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L). The percentage of bound [*H] dihydroergocryptine 

“competed for by prazosin with high affinity (a,-recep- 
tors) was 36%, and the percentage competed for with 
low affinity (a,.-receptors) was 64%. These data dem- 
onstrate the expected reciprocal relationship between 
high and low affinity prazosin and yohimbine compe- 
‘tition for specific [H] dihydroergocryptine binding 
sites and show that at term approximately 70% of a- 
adrenergic binding sites are of the a,-subtype and 30% 
are of the a,-subtype. 


Comment 
Human myometrium is responsive to a-adrenergic 
agents, and our data show that (°H] dihydroergocryp- 
tine binds to particulate preparations of pregnant hu- 
man myometrium with interactions consistent with 
binding to the a-adrenergic receptor. Binding is high 
affinity, saturable, and stereoselective. Competition 
studies with adrenergic agonists showed the expected 
a-adrenergic rank order for inhibition of PH] dihy- 
droergocryptine binding. The Kp, receptor concentra- 
tion, subtype distribution, and half maximum inhibi- 
“tory concentrations of different adrenergic agents for 
PH] dihydroergocryptine binding to human myome- 
trial particulates in these studies are similar to values 
“determined in our laboratory” and by others? for non- 
pregnant rabbit myometrium. Particulate prepared 
from myometrium in several different uterine areas in 
one patient who underwent cesarean hysterectomy 
showed a variation of 27% (fundus, 175 fmol/mg pro- 
tein; anterior lower segment, 127 fmol/mg protein; 
posterior lower segment 155 fmol/mg protein) in a-re- 
ceptor concentration, thus indicating that a-receptor 
concentration in the lower uterine segment is similar 
to that in the more contractile upper uterine segment. 
We found in these specimens that approximately 
70% of the a-receptors present are a,-receptors and 
that 30% are a,-receptors. The functional significance 
of the subtype distribution of a-receptors in human 
myometrium is not known. Stimulation of both sub- 
types is thought to increase uterine contractility, ™ * but 
a great deal of evidence suggests that this effect is me- 
diated by different molecular mechanisms. a-,-Recep- 
tors, which are selectively bound with high affinity by 
the antagonist prazosin, are located postsynaptically in 
adrenergic target tissues, and produce their observed 
effects by modulation of intracellular calcium (Ca**) 
flux. Free intracellular Ca** interacts with calmodulin 
to activate myosin light chain kinase, with resultant 
phosphorylation of the light chain of myosin. Myosin 
then interacts with actin and results in muscle contrac- 
tion, Evidence exists that there are two mechanisms of 
a,-mediated intracellular Ca** increase. The first is as- 
“sociated with tonic contraction and involves. movement 
of Ca** across cell membranes, presumably through 
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the opening of Ca** channels. This mechanism is de- 


pendent on extracellular Ca** and is reproduced by | 


Ca** ionophores. The second mechanism is associated © 
with phasic contraction and involves the mobilization 
of Ca** from intracellular stores. This œ mechanism 
is not dependent on extracellular Ca”* or mimicked 
by Ca** ionophores. a,-Receptors are selectively bound 


with high affinity by the antagonist yohimbine, andare 


located presynaptically in neural tissue and postsyn-. 
aptically in target tissues, such as myometrium. Stim- 
ulation of postsynaptic myometrial a,-receptors is 
thought to produce uterine contraction by acting to 
reduce the concentration of intracellular cyclic aden- 
osine monophosphate, probably through inhibitory ef- 
fects on a regulatory component, N-protein. Since cy- 
clic adenosine monophosphate acts to inhibit both the 
mobilization of intracellular Ca** and the stimulation 
of myosin light chain kinase by Ca**, a reduction in 
the intracellular concentration of cyclic adenosine 
monophosphate will enhance uterine contractility. Our 
data indicate that stimulation of myometrial contrac- 
tility through both a-receptor subtypes is possible in: 
human uterus at term. ; 

Myometrial a-adrenergic responses may be impor- 
tant in several currently obscure aspects of obstetric 
physiology and pathophysiology, including myometrial 
control of uterine blood flow, initiation of parturition, 
and changes in uterine responsiveness in preeclamp 
Whether changes in a-receptor concentration, specific 
a-receptor subtypes, ratio of a-receptor to B-receptor, 
or a-receptor agonist affinity or efficacy might also be 
important remains to be determined. The ability to ~ 5 
examine directly a-receptors in human myometrium i 
and quantitate a-receptor subtypes provides a tool 
which may be used in investigations of a-adrenergic 
sensitivity and its control, the localization of a-receptors 
within specific myometrial areas, and the role of œ- 
receptor subtypes in uterine function. 


REFERENCES 


1. Althabe O, Schwarcz R, Sala N, Fisch L. Effect of phen- 
tolamine methanesulfonate upon uterine contractility in- 


duced by I-norepinephrine pregnancy. Am J Onsrer Gy- =: 


NECOL 1968; 101:1083. 

2. Hayashida D, Leung R, Goldfein A, Roberts JM. Human 
myometrial adrenergic receptors: identification of the 
beta-adrenergic receptor by [PH] dihydroalprenolol bind-- 
ing. AM J Ossvet GYNECOL 1982;142:389. 

3. Williams LT, Mullikin D, Lefkowitz R]. Identification. of 
a-adrenergic receptors in uterine smooth muscle mem: 
branes by (H] dihydroergocryptine binding. | Biol Chem’ — 
1976;251:6915, : 

4. Bradford MM. A rapid and sensitive method for quan- 


titation of microgram quantities of protein utilizing the 


principle of protein-dye binding. Anal Biochem 1975; 
72:248. 

5. Murlas C, Nadel J, Roberts JM. The muscarinic receptors 
of airway smooth muscle, their characterization in vitro. 
J Appl Physiol 1982;52:1084. 

















Jacobs, ‘Hayashida, and Roberts : 





6. Rodbard D, Lenox RH, Wray L, Ramseth D. Statistical 
“characterization of the random errors in radioimmuno- 
assay dose-response variable. Clin Chem 1976:22:350. 





subtype selectivity of alpha-adrenergic antagonists. Mol 
Pharmacol 1981;20:28. 

8. Rodbard Ð. Statistical quality control and routine data 
processing for radioimmunoassays and immunoradiomet- 
ric assays. Clin Chem 1974;20:1255, 

9, Cheng Y, Prusoff WH. Relationship between the inhibi- 
tion constant (K,) and the concentration of inhibitor which 
causes 50 percent inhibition (l) of an enzymatic reaction. 
Biochem Pharmacol 1978;14:54. 
















prior to clinical signs 


Boston, Massachusetts 


Severe preeclampsia is classically characterized by a 
varying combination of the following signs and symp- 
toms: high blood pressure, proteinuria, oliguria, ce- 
_Yebral or visual disturbances, and pulmonary edema. 
Recently, Weinstein described additional findings in se- 

= vere preeclampsia to which he has given the epynom 

HELLP,’ the abnormalities of which include hemolysis, 
‘elevated liver function tests, and a low platelet count. 
By the time most of the clinical findings are apparent, 
the patient is already seriously ill. In this report, we 
describe a patient who had an abnormal sonogram of 
the liver 24 hours. before any signs or symptoms of 
severe preeclampsia appeared. The abnormal sono- 
graphic findings in the liver prompted further inves- 
‘tigation. 
Case report 
oS L.Mya 3l-year-old woman (gravida 7, para 1, spon- 
| taneous abortions 5), had several early sonograms dur- 
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: Sonographic findings in severe preeclampsia twenty-four hours 


Beryl R. Benacerraf, M.D., Fredric D. Frigoletto, Jr., M.D., and Carol A. Martini, M.D. 


. We describe a patient who had abnormal sonographic findings of the liver 24 hours before signs and 

_ symptoms of severe preeclampsia and HELLP syndrome (hemolysis, elevated liver enzymes, and low 

; platelet count). The abnormal sonographic appearance of the liver prompted further investigation and was 
_ instrumental in the management of this case. (Am J OBSTET GYNECOL 1985;152:684-5.) 


Key words: Sonogram, preeclampsia, abnormal liver parenchyma 


ing the present pregnancy because of her previous his- 
tory of spontaneous abortions. Her past medical history 
was unremarkable except for gallstones. At 32 weeks, 
she developed pain in the right upper quadrant, as well 
as nausea, at that ume she had a normal blood pressure, 
liver function tests, and amylase. The following week, 
a sonogram was obtained which included the gallblad- 
der because of the persistent pain in the right upper 
quadrant. 
The sonogram revealed a single active fetus in vertex 
position, with a normal amount of amniotic fluid and 
an estimate of fetal weight which was at the tenth per- 
centile for 33 weeks. The sonogram of the gallbladder 
revealed gallstones and a markedly abnormal texture 
of the liver, consisting of multiple bright echogenic 
masses throughout the parenchyma (Fig. 1). After so- 
nography, the patient was hospitalized because of the 
pain in the right upper quadrant which was thought to 
be secondary to cholecystitis. At that time, the blood 
pressure and platelet count were normal, although the 
values on the liver function tests were markedly ele- 
vated. Because of the abnormal texture of the liver, the 
patient was observed carefully. Twenty-four hours‘after 
the sonogram had been obtained, the blood pressure 
was elevated (160/120 mm Hg) for the first time; and 
the platelet count was depressed to120,000. Later-the 
same day, the platelet count fell to 27,000, and the 
patient developed proteinuria. A lecithin/sphingomye- 
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Fig. 1. Sonogram of the right lobe of the liver showing the heterogeneous texture of the parenchyma, 


and a bright echogenic mass (arrows). 


lin ratio was consistent with immature lungs; however, 
because of maternal indications, labor was induced and 
delivery was effected that day. 

Some pain persisted in the right upper quadrant, and 
the patient underwent a computerized tomographic 
scan of the upper abdomen | week after delivery. Gall- 
stones were again noted, but the liver parenchyma was 
normal in texture. The patient subsequently underwent 
a cholecystectomy, with resolution of the pain in the 
right upper quadrant. At the time of operation, the 
liver was normal to inspection and palpation. 


Comment 


The syndrome of hemolysis, elevated liver enzymes, 
and low platelet count (HELLP syndrome) is associated 
with severe hypertension in pregnancy, as described by 
Weinstein.’ It has been well established in the past that 
patients with preeclampsia/eclampsia can develop peri- 
portal fibrin deposition with hemorrhage and necrosis 
during the course of their disease.” The case reported 
here demonstrates that a change in liver parenchyma, 
probably representing periportal necrosis and hem- 
orthage, can precede clinical signs of the disease by at 
least 24 hours, and, in this case, was the index finding 
that led to the appropriate management for the patient. 


Anecdotally, in our institution, recently, two other cases 
have occurred in which similar sonographic liver find- 
ings were present in women who already had the 
HELLP syndrome clinically. Because of the similarity 
between those earlier two cases and the present patient, 
the diagnosis of severe preeclampsia was entertained 
by the ultrasonographer at the time of the initial scan 
in this case; therefore, the liver sonogram was instru- 
mental in the management of the patient. The fact that 
the liver of this patient was sonographically abnormal 
prior to the development of signs and symptoms sug- 
gests that, when such a sonographic finding is seen in 
a pregnant woman, the association with preeclampsia/ 
eclampsia should not be overlooked. 
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pregnancies 


: Eliahu Sadovsky, M.D. 


Jerusalem, Israel 


~The ratio of fetal heart rate accelerations associated 

with fetal movements to total fetal movements has been 
+ shown to increase with advancing gestation in singleton 
< pregnancies.’ The association of fetal heart rate accel- 
` erations and fetal movements has not been studied in 
twins, although fetal activity in twins was documented 
previously and shown to be higher than that in sin- 
gletons. 


fetal heart rate accelerations associated with fetal move- 
‘ments to total fetal movements and the number of fetal 
heart rate accelerations in singleton and twin preg- 
_ nancies. 
Thirty-four normal twin pregnancies were studied 
at 28 to 40 weeks of gestation. All had favorable peri- 
natal outcomes. Dates were determined clinically and 
verified post partum according to Dubowitz’s criteria. 
In each patient a continuous fetal heart rate record- 
ing was performed. A mark button was used by the 
“women to indicate on the continuous recording when- 
ever fetal movements were felt. 
<The duration of monitoring was 20 minutes unless 
| the fetal heart rate was not reactive, in which case mon- 
“itoring was prolonged. A total of 411 tracings were 
evaluated. Accelerations were defined as fetal heart rate 
_ increases of at least 15 bpm for a duration of 215 
seconds. The ratio. percentage of fetal heart rate ac- 
celerations associated with fetal movements to total fetal 
movements for a 20-minute “window” of monitoring 
was calculated for each recording. The weekly average 
of this. ratio was calculated for each woman and from 
this the final. mean weekly. ratio of fetal heart rate ac- 
_ celerations with fetal movements to total fetal move- 
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In the present study we have compared the ratio of 





Fetal heart rate accelerations and fetal movements in twin 
a Gonen Ohel, M.D., Arnon Samueloff, M.D., Daniel Navot, M.D., and 


i The rate of fetal heart rate accelerations. associated with fetal movements to total fetal movements of twin 
_- pregnancies was found to be significantly lower than that of pregnancies with singleton infants. The 
"umber of fetal heart rate accelerations was similar. As fetal heart rate accelerations are reflective of fetal 
movements, the results indicate increased fetal activity in twins that is related to an additive effect of two 
‘normally active fetuses. (Am J OBsteT GYNECOL 1985;152:686-7.) 


_ Key words: Fetal movements, twins, fetal heart rate accelerations 


Table I. Statistical analysis data of the mean 
weekly ratio of fetal heart rate accelerations 
associated with fetal movements to total fetal 
movements in twin and singleton pregnancies 
























Twins Singleton 
Week of 
gestation Ln | Mean (%) L Mean (%) 





28 5 10.6 21.4 NS 

29 7 17.1 13 22.5 NS 
30 6 18.0 27 41.3 NS.(<0.1) 
31 10 20.0 21 37.3 <0.02 
32 13 27.4 36 42.7 NS (<0.1) 
33 17 26.1 31 46.8 <0.01 
34 18 29.0 46 54.5 <0.01 
35 18 40.8 46 64.2 <0,01 
36 19 35,2 56 59.0 <0.01 
37 21 43.4 57 63.5 <0.01 
38 10 47,7 68 64.0 <0.05 
39 5 53.2 36 68.3 NS 

40 2 51.5 33 62.5 NS 





ments was obtained for all the study population of 
twins. This was compared with the mean weekly ratio 
of fetal heart rate accelerations with fetal movements 
to total fetal movements obtained in normal singleton 
pregnancies and reported separately.’ Similarly, in both 
singleton and twin pregnancies the mean weekly av- 
erage of fetal heart rate accelerations in 20 minutes of 
monitoring was calculated and compared. For statistical 
analysis the Student ¢ test was used. 

The results demonstrated a rising ratio of accelera- 
tions to total fetal movements with increasing gesta- 
tional age. This ratio was significantly lower in twins 
compared with singletons (Fig. 1, Table 1). The mean 
weekly average of fetal heart rate accelerations was sim- 
ilar in singleton and twin pregnancies. In both groups 
the number of accelerations per 20 minutes increased 
with advancing gestation (Fig. 2). 

The finding of a lower ratio of fetal heart rate ac- 
celerations to fetal movements in twins compared with 
that in singletons, together with the similarity in the 
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Fig. 1. The percentage ratio (weekly mean + SE) of fetal heart rate accelerations associated with 
fetal movements to total fetal movements according to gestational age in twin and singleton preg- 


nancies. 
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Fig. 2. The number of fetal heart rate (FHR) accelerations per 20 minutes according to gestational 


age in twin and singleton pregnancies. 


- number of accelerations in both groups, suggests that 


the lower ratio in twins is due to a greater number of 


-perceived fetal movements. Furthermore. since fetal 
~ heart rate accelerations signify fetal movements, even 
when unaccompanied by supportive maternal percep- 
tion,” the similarity in accelerations suggests that fetal 
activity of one fetus of either singleton or twin preg- 
J cnancies is the same. The higher rate of maternally per- 
ceived fetal movements in twin pregnancies can there- 


+ fore be ascribed to an additive contribution of the two 


“normally active fetuses: 

The frequency of fetal heart rate accelerations as well 
as the ratio of fetal heart rate accelerations associated 
with fetal movements to total fetal movements was in- 


creased throughout the pregnancies of both our twin 


and singleton groups. Similar findings were docu- __ 
mented previously only for singleton pregnancies and 
were ascribed to increasing maturation and integration 
of high levels in the central nervous system. These fac 
tors should be considered when the nonstress test of ae 


both singleton and twin pregnancies is interpreted. 
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Isolated endometriosis in an inguinal hernia 


John Quagliarello, M.D., Gene Coppa, M.D., and Bradley Bigelow, M.D. 


New York, New York 


Presented is the case of a patient with inguinal endometriosis adjacent to a hernia sac in whom 
laparoscopy revealed no evidence of pelvic endometriosis. (AM J OBSTET GYNECOL 1985;152:688-9.) 


Key words: Endometriosis, inguinal hernia, round ligaments, laparoscopy 


Endometriosis has been reported in the inguinal 
canal in lymphatics' and once previously as nonlym- 
phatic content of an inguinal hernia.” Whether such 
patients have coexisting pelvic endometriosis has not 
been reported. We report the case of a patient with 
inguinal endometriosis in whom laparoscopy revealed 
no evidence of pelvic endometriosis. 


Case report 

A 24-year-old woman, para 0-0-2-0, complained of 
noncyclic inguinal pain and swelling on the right side 
for 3 weeks. Menses were normal and a diaphragm was 
used for contraception. Examination revealed a tender, 
immobile, 3 by 3 cm mass in the medial aspect of the 
right groin. Findings on pelvic examination were within 
normal limits, except for a 2 by 2 cm cyst in the left 
anterior fornix. Sonographic examination of the pelvis 
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produced negative findings. A complete blood count 
was within normal limits (white blood cell count, 5,000/ 
ml; hematocrit, 38%), and the erythrocyte sedimenta- 
tion rate was 17 mm/hr. The presumptive diagnosis 
was right inguinal lymphadenopathy of uncertain or- 
igin, and the patient was taken to the operating room 
for exploration of the right groin. An indirect inguinal 
hernia was found, associated with a firm, hemorrhagic, 
reddish-brown, 2 by 2 cm mass. Frozen section revealed 
endometriosis. Final slides showed endometrial glands 
and stroma with hemorrhage and fibrosis. No lym- 
phatic tissue was noted (Fig. 1). Twelve weeks later, the 
patient was returned to the operating room for lapa- 
roscopy and excision of the vaginal cyst. Laparoscopy 
revealed a normal uterus, with normal tubes and ova- 
ries. No endometriosis or pelvic adhesions were pres- 
ent. All peritoneal reflections were normal, as were the 
round ligaments. The vaginal cyst, when excised, was 
found to be lined with low cuboidal epithelium, com- 
patible with a Gartner’s duct cyst. 


Comment 


Classic theories for the explanation of aberrant en- 
dometrium include retrograde menstruation, coelomic 





Fig. 1. Endometrial tissue in fibromuscular stroma adjacent to hernia sac. (Hematoxylin and 


eosin. X65.) 
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metaplasia, and lymphatic and vascular dissemination. 
Endometriosis in the inguinal region is difficult to ex- 
plain if it is not in lymph nodes. Direct extension along 
the round ligaments from preexisting pelvic endome- 
triosis is one possibility. The presence in this patient of 
endometrial tissue in a fibromuscular stroma adjacent 
to an inguinal hernia sac suggested that possibility. If 
coexisting pelvic endometriosis could be demonstrated, 
then a rationale would exist for suppressive therapy 
with Danocrine. Since Danocrine is not without side 
effects, one should look for signs of pelvic endometri- 
osis endoscopically in patients with extrapelvic im- 
plants. If such signs are present, then treatment may 
be indicated. This patient demonstrated that endo- 
metriosis can exist in the inguinal region associated with 
a hernia sac without there being laparoscopic evidence 


~ Endometriosis in inguinal hernia. 


of coexisting pelvic endometriosis. An isolated inguinal 


focus, such as that seen in this patient, could result, 
theoretically, from either retrograde menstruation, 
coelomic metaplasia, or lymphatic or vascular dissem 


ination. Direct extension along the round ligaments 
from coexisting pelvic endometriosis, however, does > 
not seem to be the case. Prophylactic use of Danocrine 
in such cases would not appear to be necessary unless 
laparoscopy demonstrated coexisting pelvic endome- 
triosis. 
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- Diagnosis of congenital syphilis by immunofluorescence 


following fetal death in utero 


Howard Epstein, B.A., and Charles R. King, M.D. 
Kansas City, Kansas 


The etiology of fetal death may be difficult to identify, particularly with the presence of marked fetal 
maceration anc autolysis. Immunofluorescence with human antitreponemal.antibody was used in this case 
to establish a diagnosis of congenital syphilis. (Am J OBSTET GYNECOL 1985;152:689-90.) 


Key words: Congenital syphilis, fetal death, immunofluorescence 


Congenital syphilis is a rare but preventable cause of 
neonatal morbidity and mortality. The postmortem di- 
agnosis of intrauterine fetal syphilitic infection depends 
upon the identification of spirochetes in affected fetal 
organs.' When fetal death in utero occurs more than 
24 hours before delivery, autolysis of the fetus and 
placenta may produce such nonspecific changes that 
the presence of a specific etiologic agent is masked. In 
the. present case, which resulted in a macerated and 
autolyzed stillborn infant, a diagnosis of congenital 

syphilis was made by indirect immunofluorescence ex- 
~ amination of frozen sections of the fetal liver stained 
with human antitreponemal antibody. 

A 22-year-old white woman, gravida 4, para 3, pre- 
sented at 40 weeks’ gestation with a complaint of no 
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fetal movement for approximately 2 weeks. No fetal 
heart tones were auscultated and a subsequent sono- 
gram revealed findings consistent with fetal death 
in utero. The VDRL and fluorescent treponemal.an+ < 


tibody test results were positive. Labor was induced with 


oxytocin, and a stillborn 1700 gm female infant with 

breech presentation was delivered without difficulty. — 

There was generalized maceration of the skin, No ra- 
diographic abnormalities were identified in a skeletal 
survey and there were no obvious stigmas of congenital ` 
syphilis. Except for enlargement of the liver, all other 
organ systems appeared well developed and organ 


weights were consistent with a gestational age of 36. 


weeks. There was marked autolysis of the viscera. No 


placental abnormalities except autolysis were identified. 


Microscopic examination of routine specimens ‘from 
the fetus demonstrated generalized autolysis with total. 
absence of nuclei. No histologic evidence of syphilis 
such as visceral fibrosis or perivasculitis were identified. 
Examination of the placenta demonstrated the pres- 
ence of numerous polymorphonuclear leukocytes be- 
neath the chorionic membrane and showed in a single 
section a focal aggregation of plasma cells: Numerous 
tissues were studied with the silver impregnation tech- 
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Fig. 1. Spirochetes demonstrated by immunofluorescence 
(arrow). 


nique of Nieto. Only the liver unequivocally demon- 
strated the presence of spirochetes. 

Frozen sections of fetal liver were fixed to glass slides 
with acetone. The sections were incubated with human 
antitreponemal antiserum, which is provided as the 
positive control antiserum in the fluorescent trepone- 
mal antibody absorption assay system. Following a rinse 
with phosphate-buffered saline solution, the slides were 
incubated with rabbit antihuman immunoglobulin. The 
sections were then examined with the ultraviolet mi- 
croscope. Fluorescent spirochetes were present in the 
fetal liver as demonstrated in Fig. 1. 

The diagnosis of congenital syphilis in the stillborn 
infant requires the identification of spirochetes in fetal 
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tissue. This may be especially difficult when autolysis 
and maceration are present as was the case for this 
patient. Generally, histologic findings are compatible 
with the presence of a fetal syphilitic infection in such 
cases. These may range from histologic evidence of 
focal villitis and proliferative endarteritis with perivas- 
culitis of fetal stem arteries in the placenta to classic 
findings of osteochondritis and periostitis in the fetus.’ 
In addition, the gross stigmas of congenital syphilis are 
readily identified. None of these findings were present 
for our patient. In the absence of these findings the 
diagnosis relies on the use of silver impregnation stains 
with routine histologic sections. These techniques are 
technically difficult and often yield inconsistent and 
artifactual results because of nonspecific background 
staining. Indirect immunofluorescence usually requires 
frozen tissue sections because antigenicity may be lost 
or altered by the standard fixation and embedding tech- 
niques. Direct immunofluorescence to identify spiro- 
chetes in sections fixed in Bouin fixative and embedded 
in paraffin has been reported'; however, this direct 
method is costly because it requires conjugation of the 
primary antibody with a fluorescent tagged molecule. 
Recently, Beckett and Bigbee* have localized Treponema 
pallidum by means of indirect immunoperoxidase-la- 
beled antibodies. Their method would have been useful 
in this case, but the primary antibody prepared in rab- 
bits is not generally available. By using indirect im- 
munofluorescence we were able to make a diagnosis 
from completely autolyzed material that would other- 
wise have provided no useful diagnostic information. 
The use of standard technology in a novel way may 
provide the diagnosis of clinical disease in unusual cir- 
cumstances. 
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BASIC SCIENCE SECTION _ 


: The morphologic characteristics of cervical ripening induced — 








a by the hormones relaxin and prostaglandin F,, in a 


rabbit model 


A. H. MacLennan, M.D., M. Katz, M.D., and R. Creasy, M.D. 


San Francisco, Caltfornia 


in previous studies, both purified porcine relaxin and prostaglandin F, have been applied vaginally in the 
human to promote cervical ripening near term. In this study, the histologic changes in the cervix induced 
by these locally applied hormones are described in a rabbit model. Similar histologic changes occurred 
“following treatment with relaxin or prostaglandin F}, and these changes were comparable with those seen 
_ in the cervix following the spontaneous onset of labor in control rabbits. The main histologic. features were 
a dissolution of the collagen bundles and an apparent increase in the ground substance. However, a 
“> unique giant cell infiltrate was seen in the relaxin-treated rabbits and the control rabbits in spontaneous 


E _ labor. The nature and possible function of these giant cells are discussed, The similarity of the general 


`: morphologic changes inthe cervix induced by relaxin and prostaglandin F,, supports the concept that 
“these hormones may act (either in sequence or separately) to activate the same collagenolytic system to 
“produce the same effect in. cervical connective tissue rather than act in parallel to produce separate or 
complementary structural changes. (AM J OBSTET GYNECOL 1985;152:691-6.) 


Key words: Cervix, morphology, relaxin, prostaglandin Fa, rabbit 


In most mammals, prior to parturition there are 
structural changes in the connective tissue of the cervix 
`‘: that lead to its altered distensibility, dilatation, and soft- 

ening; these changes are collectively known as cervical 
ripening. In the human, several hormonal agents,’ in- 
cluding vaginally applied purified porcine relaxin’ and 
‘prostaglandin F,,,° have been given prior to the induc- 
tion of labor to induce such changes in the cervix. These 
two hormones individually applied appear to produce 
a‘similar clinical effect, and when they are given in 
combination, there does not appear to be any additive 
effect.‘ This suggests that these hormones may act in 
sequence or separately, to produce the same effect 
rather than work in parallel to produce different or 
complementary changes in the cervix. 

No study of the histologic changes in the cervix fol- 
lowing administration of pure porcine relaxin or pros- 
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taglandin F,, has been published, This study examines a 


and compares the histologic changes induced by these 
hormenes. For ethical reasons adequate material for 
the study could not be collected from the human: | 
Therefore the rabbit was chosen because it has been 
shown that this animal is a good model for the inves- 


tigation of the mechanical behavior of the cervix and: 


because the rabbit cervix appears to be comparable to: 


the human cervix in its physiologic responses.” ° 


Material and methods 


Twelve mature female New Zealand White rabbits; 


weighing 4.5 to 5.8 kg, were studied. Six of these served 
as untreated controls. Two of the control rabbits were 
not pregnant; two were put to death on day 28 of preg- : 
nancy, one was put to death in labor on day 29 of. 


gestation, and one 12 hours post partum on day 30 of. a 


gestation. Of the other six rabbits, two were treated 


with 4 mg of prostaglandin Fa and four with 0.3 mg i 


of purified porcine relaxin. Both hormones were mixed: 
in a tylose gel and administered vaginally by means of 
a syringe and catheter on day 27 of pregnancy. Fifteen 
hours.later on day 28 of pregnancy the treated animals. 
were sacrificed. The uterus was removed after sacrifice 
and the cervix and lower uterine segment fixed for 
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Fig. 1. Cervical tissue from treated rabbits at day 28 of pregnancy. (Masson’s trichrome stain.) A, 
Prostaglandin F», treated. (Original magnification x 80.) B, Relaxin treated. (Original magnification 
x 80.) C, Prostaglandin F,, treated. (Original magnification x 200.) D, Relaxin treated. (Original 


magnification X 200.) 


histologic examination. Paraffin sections of each cervix 
were cut in a sagittal plane and were stained with he- 
matoxylin and eosin, Masson’s trichrome (to highlight 


collagen), or alcian blue plus periodic acid—Schiff 


(PAS), which stains the mucopolysaccharides of the 
ground substance blue. 

Tissues for electron microscopy were fixed in a 5% 
paraformaldehyde and 3% glutaraldehyde in cacodyl- 
ate buffer, postfixed in 1.5% osmic acid, dehydrated in 
a series of ethanolic solutions, transferred to propylene 
oxide, and then embedded in Epon. Sections were ex- 
amined on grids with a AE1801 electron microscope at 
initial magnifications of 1700 to 40,000. 

The doses of prostaglandin F», and porcine relaxin 
chosen were the same in proportion to body weight as 


the clinically effective dose of these hormones that pro- 
duces cervical ripening when administered vaginally in 
the human.' The relaxin used was obtained from the 
ovaries of pregnant sows and was purified by the 
method of Sherwood and O’Byrne,’ with modifications 
as described by Walsh and Niall.* It had a biopotency 
of 1500 guinea pig units (GPU) per milligram relative 
to the reference preparation NIH-R-PI (potency 3000 
GPU/mg). 


Results 


Control rabbits. The nonpregnant rabbit cervix was 
a relatively small, firm structure and the histologic fea- 
tures reflected this appearance in that the collagen, 
staining dark blue on Masson’s stain, was densely 
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Fig. 2. Giant cells in rabbit cervical tissue (arrows). (Original magnification X 200.) A, Control rabbits 
in spontaneous labor. (Hematoxylin and eosin stain.) B, Relaxin-treated rabbit. (Masson’s trichrome 


stain.) 


packed around the small muscle bundles, which stained 
pink. There was little ground substance between the 
collagen fibers, and the collagen bundles ran in relative 
unison around the cervical muscle. 

In late pregnancy (day 28) the rabbit cervix was a 
larger, softer structure than the nonpregnant cervix, 
being about twice its previous size. The collagen bun- 
dles were not so densely packed and this resulted in a 
lighter blue staining of these fibers. The collagen bun- 
dles still ran together in a uniform fashion around the 
muscle fibers and there was an apparent slight increase 
in the ground substance. 

In labor the rabbit cervix was even softer and longer 
than in late gestation. There was marked submucosal 
edema and separation of the collagen fibers deeper in 
the cervix. The collagen fibers seemed to be in disarray, 
with little uniformity in their direction. There was an 
apparent large increase in the ground substance, and 
the blood vessels were more prominent. Giant cells, 


which are described in detail below, appeared for the 
first time. They were seen more commonly around the 
blood vessels and in the subepithelial layer, although 
they could be found throughout the depth of the cervix 
and extended into the lower uterine segment. 

Twelve hours post partum the rabbit cervix was still 
macroscopically large (approximately three times the 
nonpregnant size) but firmer in consistency than dur- 
ing labor. The muscle bundles were more prominent 
and a large number of blood vessels were apparent. 
The collagen fibers between the muscle bundles were 
more densely packed than during labor and were be- 
ginning to regain their uniformity of direction. There 
appeared to be a corresponding reduction of ground 
substance, and the giant cells seen in the cervix during 
labor could only occasionally be found. 

Prostaglandin- and relaxin-treated rabbits (Fig. 1). 
With the exception of the more frequent presence of 
giant cells in the relaxin-treated cervices, the histologic 
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Fig. 3. Ultrastructure of a giant cell in the cervical tissue of a pregnant rabbit treated with relaxin 
on day 28 of gestation. (Original magnification X 7500.) 


changes induced by the two hormonal treatments were 
similar to each other and comparable to the changes 
seen in the cervix of the control rabbit in labor. All 
hormonally treated cervices responded in similar fash- 
ion. Macroscopically the cervices were large and soft. 
Histologically there was submucosal edema, and deeper 
in the cervical tissue there was an apparent marked 
increase in the ground substance, as demonstrated with 
alcian blue—PAS stain. The collagen fibers did not run 
in uniform bundles but were generally widely separated 
without concurrence in their orientation. The blood 
vessels were more prominent in number and size, sug- 
gesting an increase in vascularity. Only an occasional 
giant cell was seen in one of the prostaglandin-treated 
cervices, whereas numerous giant cells were seen in 
three of the four relaxin-treated cervices. They were 
similar in morphologic features and general position 
to those seen in the cervices of laboring and postpartum 
control] rabbits. 


Giant cells (Figs. 2 and 3). Giant cells did not con- 
form to a precise description of any previously re- 
corded cells and could not be positively classified by 
any of four senior pathologists to whom they were 
shown. In this report we have simply called them giant 
cells because of their size (50 to 100 mp in diameter) 
rather than definitively classifying them in any family 
of cells. Their appearance was somewhat similar to the 
appearance of ganglion cells and decidual cells, but 
neither neuronal nor uterine origin could be con- 
firmed. They stained basophilic on hematoxylin and 
eosin staining and were PAS positive. They were mul- 
tinucleated with large areas of vacuolation in the cy- 
toplasm (Fig. 2, A and B). Ultrastructural examination 
showed these cells to be densely packed with ribosomes, 
mitochondria, and rough-surfaced endoplasmic retic- 
ulum (Fig. 3). Numerous small vesicles were seen 
throughdout the cytoplasm but Golgi apparatus was not 
prominent and there were very few lysosomes. Multiple 
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microvilli covered the surface of the cell, and vesicles. ` 


near the cell membrane suggested active pinocytosis. 


In some cells the nucleolus was relatively amorphous. 


and in others the nucleolonema stood out clearly from 
the pars amorpha. Overall the ultrastructural picture 
was that of a very active cell possibly involved in chem- 
ical or hormonal production and secretion. 

These cells were seen frequently in the relaxin- 
treated cervices and in the control cervix during labor. 
Only very occasional giant cells were seen in one of the 
prostaglandin-treated cervices and in the postpartum 
control cervix. They were not seen in any of the non- 


pregnant or 28-day-pregnant control rabbits. When, 


present, giant cells could be found throughout the con- 
nective tissue of the cervix but they appeared to be 
more prominent around blood vessels and in the sub- 
mucosal layer. These cells were also found to extend 
into the lower uterine segments of the relaxin-treated 
and laboring rabbits. In the latter sections, giant cells 


` were found predominantly in the deeper layers of the 


decidua and between the muscle fibers of the inner 
myometrium. 


Comment 

This study shows that vaginally applied porcine re- 
laxin and prostaglandin F, applied separately, induce 
similar histologic changes in the rabbit cervix. In c.inical 
trials where porcine relaxin and prostaglandin Fa- were 
used in combination to induce cervical ripening, no 


additive clinical effect or apparent synergism in their _ 


action was found.’ This histologic study supports the 
suggestion made in these clinical trials that relaxin and 
prostaglandin Fə may act to produce the same struc- 
tural changes in the term cervix rather than act.ng in 
parallel to produce separate or complementary changes 
in cervical connective tissue. Although it is possible that 
relaxin and prostaglandins may act in sequence to pro- 
duce this similar effect, it is also possible that these 
hormones may separately stimulate the same collagen- 
olytic process in cervical tissue near term. It has recently 
been shown that both relaxin?’ and prostaglandin”? in- 
crease cyclic adenosine 3’,5'-monophosphate in human 
cervical tissue at the end of pregnancy and it has been 


suggested that the effects of these hormones on cervical : 


connective tissue metabolism are mediated by cyclic 
adenosine monophosphate. Thus, the results cf this 
histologic study and previous clinical studies suggest 
that relaxin and prostaglandin Fə may have similar 
morphologic effects on the term cervix, even though 
the link or sequence of action between them is yet to 
be established. 

The treatment-induced histologic changes in the rab- 
bit cervix were similar to those observed in the rabbit 
cervix during spontaneous labor, suggesting that re- 


- Morphology of cervical ripening 695 


laxin and: prostaglandin Foa can induce the normal 
structural changes in the cervix associated with spon- 


. taneous cervical ripening and parturition. The hor- 


monally induced changes described in this paper are 
comparable to the morphologic changes in needle biop- 
sies of the human cervix in early pregnancy, following 
treatment with prostaglandin E,.'' However, there have 
been no reports of histologic changes in the human 
cervix at term after treatment with prostaglandin Fp, 
or relaxin, presumably because of the difficulty in ob- 
taining adequate cervical tissue at this time. Since the 
rabbit has been shown to be a suitable model for study- 
ing cervical ripening,’ it is suggested that the connective 
tissue changes induced by these hormones in the rabbit 
cervix, as described in this paper, are likely to reflect 
the morphologic changes that occur in the human cer- 
vix after vaginal application of prostaglandin F,, or 
relaxin. 

The nature and function of the giant cell infiltrate is 
af some interest. The giant cells were mostly confined 
to the cervical and lower uterine segment sections from 


-the rabbit in labor and three of the four rabbits treated 


with relaxin. Although these particular cells do not 


seem to have been described before in such a situation, 


cifferent types of cells have been seen to invade the 
cervix during parturition in several species. Leuxocytic 
infiltration has been described in the ovine cervix dur- 
ing parturition.” These latter cells are mostly neutro- 
phils, but plasma cells, eosinophils, and lymphocytes 
are also seen. In the guinea pig and the human there 
is a leukocytic invasion of the cervix prior to parturition, 
with a significant increase in the number of eosino- 
phils." Junqueira et al.“ hypothesize that the neutro- 
philic polymorphonuclear leukocytic invasion of the 
human cervix around the time of parturition contrib- 
utes to the widespread collagenolysis occurring in the 
cervix at that time. They suggested that this action is 
mediated through the release of collagenase either 
from the leukocytes or indirectly from other cervical 
cells producing enzymes capable of digesting the ex- 
tracellular matrix proteins, Other studies’ show that 
macrophages are another potential source of such en- 
zymes and that macrophage plasminogen activator pro- 
motes digestion of the extracellular matrix. Whether 
the giant cells described in the rabbit cervix near par- 
turition are involved in collagenolysis cannot be deter- 
mined from this study. 


The ultrastructural photographs were taken by 
members of the Department of Pathology, The Queen 
Elizabeth Hospital, Adelaide. We extend thanks to Dr. 
Helen Chambers, Senior Pathologist, The Queen Vic- 
toria Hospital, Adelaide, for her expert histological ad- 
vice and to Mr. Kim Tank for the printing of the il- 
lustrations. 
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i Experimental evidence for the progress of labor with the 
` increase i in the force of cervical dilatation after rupture of 


the membranes 


Yukio Manabe, M.D., Norimasa Sagawa., M.D., and Takahide Mori, M.D. 


Kyoto, J apan ` 


To examine the mechanical forces involved in cervical distention, actual tensions of the fetal membranes 

up to the bursting level were measured experimentally wizh the use of five circular membrane holders that 
simulate various cervical dilatations (radii 1 to 5 cm). The results show that the force of cervical dilatation 

with the head alone increases remarkably as the cervix dlates, and this force is always larger than that 

when the membranes are intact. Thus the- membranes acpear to interfere with effective cervical dilatation 

and progress of labor after fixation of the fetal head to the cervix. (AM-J OBSTET GYNECOL 1985;152:696-704.) 


Key words: Membrane tension, force of cervical cilatation, rupture of membranes 


Delivery involves various factors that cannot be ex- 
plained in terms of muscle contractility alone. Al- 
though, so far, much attention has been given to studies. 
of uterine contractility, there are various other factors 
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to be studied; these include membrane tension,' the 
forces of friction between the head (with or without 
membranes) and cervix, hydrostatic pressures, bio- 
chemical factors including changes in tissue viscoelas- 
ticity, and prostaglandins and other hormones. The 


‘study of one factor is by no means adequate, and in- 


tegrated studies of several fields will promote and en- 
able the understanding of the complicated physiology 
of delivery. It is also questionable to what extent the- 
oretical experiments can be extrapolated to the living 
situations. With these limitations and assumptions in 
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mind, our present ‘study exarhined one of thei important net 8 


factors in the physiology of delivery, that is, membrane 


tension as related to. the vector. force of cervical dila- 


tation and uterine contractions. 


We previously reported that the force of cervical di- - 


latation theoretically increases after rupture of the 
membranes at an appropriate time, either artificially or 


spontaneously.' In the present study; clinical values - 


were obtained experimentally and applied to our math- 
ematical formulas in order to validate the previcus es- 
timations. Inevitably, this study was performed under 


several assumptions; these include: The uterine con-. 


tractile pressure is constant (60, mm Hg); cervical elas- 
ticity is constant; the head i isa sphere witha 5 cm radius; 
the head and membranes are always in direct contact 
in the process of cervical dilatation; and the cervix and 
head with-ot without membranes make circular contact, 
although a broader area has been documented by Lind- 
gren.’ More important, the actual forces of friction be- 
tween the head (with or without membranes) and cervix 
and the hydrostatic pressure involved must be consid- 
ered, but these factors were not included in our cal- 
culations, because of mathematical and experimental 
limitations. 


Since accurate values of embrane tension (Ta) UN- 


der various conditions are important'to calculate the 
actual force of cervical dilatation, we measured T,, ex- 
perimentally with the use of ring-shaped models that 
simulate different cervical dilatation (r) and under in- 
creasing pressure (P). ý 


The relationship in a membranous sphere may- abe 


expressed by Laplace’s formula: 2T = PR, where T is 
the tension at any point on the surface; R, the radius 


of the sphere; and P, the pressure. In the calculation | 


of T,, it is important to evaluate whether the human 
fetal membranes actually conform to this formula. Al- 
though many authors used this formula in their study 
of bursting tension of the membranes, they useda ring- 
shaped apparatus with an arbitrarily selected radius (r) 
(0.45 cm,* 3.75 cm,” 3.0 cm,® 1.35 cm,’ 2.5 cm‘). The 
membrane tension as related to r (radius of cervical 


dilatation) and P (uterine contracting pressure) has not ` 


been investigated, despite the importance of suca stud- 
ies.” i 


Matarial and methods 


Fetal membranes from 76 normal women (3¢ to: 41 


gestational weeks) were studied. No consideration was 


given with regard to age or parity of the patients.‘ Im- l 


mediately after placental delivery the membranes were 
immersed in physiologic saline solution until testing 
(within 2 hours) to avoid dehydration. Labor was in- 


duced by ‘amniotomy at a time when the cervical state . 


was evaluated as being appropriate for induction. 


Membranes from women in whom rupture had oc- 


’ 
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` Fig. 1. Representative photographs which show the relation- 


ship between radius of the membrane holder (7) and deflection 
height of the membranes (h) under a constant pressure (P), 
60 mm Hg. From top: J, r = 0.9 cm, h = 0.5cm;2,r = 2.1 . 


. cmi, h = 1.5 cm; 3, r = 2.8 cm, h = 2.2 cm; 4, r = 4.1 cm, 


A = 3.3 om; 5, r = 5.1 cm, k = 4.2 cm. 


curred after the establishment of significant labor were 


~~ excluded from the study, as they were assumed to be 


damaged because of physiologic stretching due to la- 
bor.’ Particular care was taken not to separate the cho- 


_ rion fromthe amnion since both tissues have their own 


tensile forces.® Only the central part of the membranes, 
too close to neither the placenta nor the tear, was 
studied .® ' 

‘The apparatus used for measuring membrane ten- 


- sion consisted of three parts, a membrane holder (a 


shallow, cylindrical, open-ended glass.chamber), a mer- 
cuty manometer, and an air source. These were ‘con- 
nected to a T tube. ‘Air introduction was controlled 


" accurately by a valve, and transmitted to the membrane 
` holder and manometer. Air was used instead of. phys- 
_iologic ‘saline solution; it was found to have no effect 

- on the physical properties of .the membranes. The 
` membranes with the chorion side down were positioned 

` over the rim of the membrane holder and kept tightly 
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Fig. 2. Left half: Schematic representation of the relation be- 
tween radius of the membrane holder (r) (in centimeers), 
deflection height of the membranes (A) (in centimeters) and 
radius of the distended sphere (R) (in centimeters). Righe half: 
This shows that R is not constant but increases proporticnally 
with the increase of r, under a given pressure (P), 60 mm Hg 
in this figure. This figure was constructed based on the tual 
measurements of r and / and calculations of R (see Fig- 1). ° 


in place with a broad cotton band. The region of comtact 
of the glass holder with the membranes was glazed so 
as to prevent slippage of the membranes. Air was in- 
troduced slowly until the membranes finally burst 

Devices similar to the one mentioned above have 
been used by several investigators to measure bursting 
tension of the membranes.** However, unlike those au- 
thors we measured the membrane tension (7,,) ir re- 
lation to both the changes in radius (r} of the membrane 
holder (equivalent to that of cervical opening) anc the 
pressure (P) needed to distend the membranes (pre- 
sumed to be uterine contractions). 

Five membrane holders with r values of approxi- 
mately 1, 2, 3, 4, and 5 cm were used. T„ was calculated 
with increasing P from 0 to more than 300 mm Hg 
under different r values. The inflation heights (h) urder 
different P and r values were measured from-35 nm 
photographs taken at a fixed distance (30 cm) from the 
center of the membrane holder. A macrolens (Zuiko, 
focal distance 50 mm, Olympus Camera, Tokyo, Japan) 
was used. Bursting P was read on a pressure recordet. 
More than 600 photographs were enlarged to. nearly 
the original size of the membrane holder to measure 


the inflated membranes at different P and r va ues 


(Fig. 1). 
T,, was calculated with the formula: 


2T,, = PR . (1). 
` where R is radius of deflection (bubble) and P is pres- 


sure. As shown in Fig. 2, R is not constant; this differs 
from the case of cervical dilatation by the head or the 


July 15, 1985 
Am J Obstet Gynecol 


Height of deflection (an) 





l 2 3 4 5 
Radius of manbranes’ holder (an) 


Fig. 3. Relation between radius of the membrane holder (r) 
and deflection height (A) under three different pressures (P): 
20, 30, and 60 mm Hg. The values at 60 mm Hg correlate 
with Fig. 1, / to 5, and the right half of Fig. 2. Values are the 
mean + SD; n = 8 to 15. 


head plus membranes where the radius of the curva- 
ture of the presenting part is constant (approximately 
5 cm). 

The left half of Fig. 2 shows that: 





VR -P+h=R > (2) 
Therefore 
+k 
a Qh 


` where h <r, Combining equations | and 2 


r+ Wt 
= Pia = | (3) 





PR 
T, = — 
2 

rth 
P 
4h 
where P is in millimeters of mercury and r and A are 
in centimeters. With this equation the T„ at different r 
anc P values was calculated. 





x 981 x 1.37 dynes/cm 


Results 


Membrane tension (T„) calculated from various 
pressures (P) and radii (r) of the membrane holder. 
Fig. 3 demonstrates a linear relationship between r and 
h at three different P values, 20, 30, and 60 mm Hg. 
Coefficients of linear regression lines were r = 0.998, 
p<0.001 (P = 20 mm Hg); r = 0.988, p< 0.005 
(P = 30 mm Hg); r = 0.999, p < 0.001 (P = 60 mm 
Hg. This indicates that the 7,, versus 7 relation in equa- 
tion 3 is also linear. 

The relation between the gradually increased P and 
r and the resulting changes of T,, is shown in Fig. 4. 
The. bursting tensions of the membranes are also shown 
in Fig. 4. When r was smallest (0.9 cm) the T„ did not 
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Fig. 4. Membrane tension (T,,) up to the bursting levels correlated with the changes in pressure (P) 
and radius of the holder (r). This figure indicates that bursting tension is not attained even with 
unphysiologically high pressure when the cervix is not dilated while it is attained with physiologic 
pressure when the cervix is greatly dilated. Bursting tensions (©) are nearly equal (1.70 x 10° to 
1.95 x 10° dynes/cm). Values are the means of eight to 15 experiments. 


increase sharply although P rose steadily to >200 mm 
Hg. Thus, when P was in the order of 30 to 100 mm 
Hg, which is the normal range recorded in physiologic 
delivery,” the bursting tension is never obtained. The 
bursting was observed in some cases only when extra- 
ordinary higk P of >250 mm Hg was applied, and 
the bursting P was 298 + 43 mm Hg(mean + SD,n = 
15). At this F the calculated 7,, on the average, was 
1.70 x 10° dynes/cm. 

With the increase of r of the holder to 2.1 and 2.8 
cm, the bursting P values, 132 + 26 mm Hg (n = 15) 
and 95 + 23 mm Hg (n = 12), respectively, were at- 
tained more easily. At these pressures the respective 
average T„ values were 1.95 x 10° and 1.75 x 10° 
dynes/cm. When the r was increased further to 4.] and 
5.1 cm, the rise of T„ with increasing P was remarkable, 
and the average bursting tensions, 1.72 x 10* and 
1.78 x 10° dynes/cm, respectively, were obtained with 
bursting P values of 70 + 15 mm Hg (n = 12) and 
62 + 10 mm Hg (n = 8), respectively. These bursting 
pressures are in the physiologic range of uterine pres- 
sure during normal delivery. 

Fig. 4 therefore demonstrates that the bursting ten- 


sions of the membranes are nearly the same, ranging 
from 1.70 x 10° to 1.95 x 10° dynes/cm with different 
P and r values, thus indicating the rationale of appli- 
cation of Laplace’s law QT = PR) to the human mem- 
branes. Figs. 5 and 6 were reconstructed based on the 
data shown in Fig. 4. Fig. 5 shows the relation between 
T, and r at various P values. The bursting P versus r 
relationship is given in Fig. 6; this curve also confirms 
that the formula 2T = PR is applicable to human mem- 
branes. l 

Force of cervical distention by the fetal head (W,). 
With cervical dilatation by the fetal membranes alone, 
the radius of deflected bubble curvature changes (see 
Figs. 1 and 2); however, the radius (R) of curvature of 
the fetal head (presenting part) is constant (Fig. 7). 

As described in our previous study! the force of cer- 
vical dilatation by the fetal head (W,) is: 


Fol F r 


O Maand a EaP O) O 
However 
F = mnr'P (dynes, where P is in dynes/cm*) (5) 


Combining equations 4 and 5, we get 
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Fig. 5. Menibrane tension (T,,) correlated with the changes of 
radius of the holder (r) and pressure (P); High T, is att_ined 
-with relatively low P as r increases. Values are the mean of. 8 
to 15 experiments. ` ; 


Ww, = T (dynes) (6) 


Under the increasing r, P was assumed constan, 60 
mm Hg/cm = 60 x 981 x 1.37 = 0.81 x 10° dynes/ 
cm*, as the average pressure during the first and second 
stages of delivery. Also, the R of the fetal head i as- 
‘sumed constant (5 cm); with this constant R the cervix 
is: gradually. forced to dilate. Therefore, W, values in 
Table I and the W, curve (see Fig. 9) were obtained by 
substituting respective values in equation 6. This curve 
indicates that W, (stretching) increases sharply witk the 
progress of cervical dilatation. It is obvious from the 
form of W, also (see Fig. 9) that W, is an increasing 
monotonic function of r, which tends to infinity as r 
tends to R. The physical reason for the rapid incrzase 
in the force of distention as r = R is that the curva-ure 
of the’ head causes it to act like a wedge of angle ap- 
proaching zero with a mechanical advantage approach: 
ing infinity. . 

` Force of cervical distention by the fetal merabrenes 
plus head (W,,). As shown schematically i in Fig. 8, the 
cervix is dilated with constant, R, since it is assumed -hat 
the head is in direct contact with the membranes. The 
forrnula to express W,, (membranes plus head) has been 
calculated previously" and is: 


la 
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+ Bursting pressure of the membros (am Ho) 





l 2 3 4, 5 
Radius of merbrones’ holder (an) 


Fig. 6. Bursting pressures correlated with radius of the holder 
(r). This curve indicates that the membranes rupture with 
physiologic uterine pressure (40 to 100 mm Hg)-when the 
cervix dilates. Values are the mean + SD. Number of exper- 
iments in parentheses. 


ITa FR ' 
Wee gre (fe nT, =») i < 


( y A + r) (dynes) 


Combining equations 5, 6, and 7 we get 


PR- 2, r 
R VR F (dynes) x (8) 


Pir 2T, PTa) 

a (1 - z) a (: ~ zr) eynes) 
As in the case of W,, P was assumed constant: 60 mm 
Hg = 0.81 x 10° dynes/cm’, and R = 5 cm; therefore, 
PR = 4.03 x 10° dynes/cm. When 20 mm Hg (% of 


the total P) is considered as the membrane component 
of 50 mm Hg, the membrane tension (Tp) ts: 





Wa = 


Ta = = x a = 0.67 x 10° (dynes/cm) (constant) 


Similarly, when 30 mm Hg (4 of the total P) is assumed 
as the membrane component of 60 mm Hg, the mem- 
brane tension (Tao) is 

PR 1 


Tae = z x ar 1.01 x 10° s (dynes/cm) (constant) 


Volume 152 Membrane tension and force of cervical dilatation 701 


Number 6, Part 1 


` 


Table I. Forces of cervical dilatation by thė fetal kead (W,) and the membranes plus the head 
(Wait and Wnaf) correlated with the radius of cervical opening (r) 
















W, PR _ 2T Waz 
10° dynes) (10° dynesicm) (10° dynes) 
1.0 0.16 4.03 0.67 0.11 0.50 0.08 
1.5 0.57 4.03 0.67 0.38 0.50. 0.29 
2.0 1.41 4.03 0.67 0.94 0.50 0.70 
2.5 2.91 4.03 0.67 1.94 0.50 1.45 
3.0 5.44 4.03 0.67 3.63 0.50 2.72 
3.5 9.68 4.03 0.67 6.46 0.50 4.84 
4.0 17.20 4.03 0.67 11.47 0.50 8.60 
4.5 33.72 4.03 0.67 22.48 0.50 16.86 





Uterine pressure (P) was assumed constant: 60 mm Eg/cm?*. Radius of the head (R) was considered 5 cm. 

*Membrane component of P was assumed to be 20 mm Hg, with resulting membrane tension (T,,) being 0.67 x 10° 
dynes/cm. 

Membrane component of P was assumed to be 70 mm Hg, with resulting membrane tension (T,,.) being 1.01 x 10° 
dynes/cm. 


These values are nearly identical to T,, values (0.70 x Taen 

10° and 0.98 x 10° dynes/cm) obtained in the experi- Rex 

mental model (Fig. 5) at a P of 20 mm Hg (witk. 4.6 [eh = ae (V3R ~ x\(V3R + x) 
x ia 


cm radius of membrane holder), and at 30 mm Hg 
(with 4.8 cm radius of holder), respectively, since with 
these radii of the membrane holder the radius of cur- 
vature becomes approximately 5 cm according to Fig. 
3 and equation 2. This information indicates thet the 
membranes themselves possess such a large inh=rent 
resistance in vivo. z3 234" 

W,,, and Wn (forces of cervical dilatation by the mem- fish = | 83PR%? (R? — x2)? — Px(R? — x)? | = 
branes plus head with T,,, and T,,., respectively) in Table 
I and W,, and W,.» curves in Fig. 9 were calculated by 
substituting the respective values in equation 3. If Px rR)? 23 J] 98, 
(1 — 2T,/PR) is constant, as assumed in Table J, W, (R? — x2) K j >) r i 
has characteristics similar to those of W,. : 7 

It is clear from data in Table I and curves in Fig. 9 
that when the membranes are in direct contact wizh the 
head, the force of cervical distention is always less than 
that without the membranes. It is also obvious from 
equation 8 that W,, is less than W, For example, 
W, — Wye is 0.75 x 10° dynes when cervical dilatation ae ( - 2%) 
is 4 cm (r=2 cm), and W,— W, increases to R = r PR 
16.86 x 10° dynes as the cervical dilatation advarices 
to.9 cm (r = 4.5 cm). Thus the membranes, kaving 
inherently strong tension, work as a hindrance to ef- 
fective cervical dilatation, and this interference be- 


This is always positive since 0 x< R. When x ap- 
proaches zero; f(x) also shifts to zero. Also, when x in- 
creases toward R, f(x) becomes large toward + œ (pos- 
itve infinity). 


‘Therefore, this curve does not have the point of in- 
fection. 

Similarly, when the relation between W, and r is con- 
sidered as a function between f(x); and x, 





is expressed as 


P-x PTa 
feh ee (: j F) 





comes more pronounced as the cervix dilates. 
Evaluation of theoretical W, and W,, curves. When 
the relation between W, and r is considered as a func- 
tion between fx), and x, 
P-er 


m= Rea A 


is expressed as 


When the head and membranes are in direct contact, 
tne R of curvature is constant. Since P is assumed to 
te 60 mm Hg, PR and T, = mn are also constant, 
vhere P, is the component of P which works to the 
membranes and P, is that which works to the cervix, 
end P, + P, = P. 

ee 2T., 

Therefore, 1 — PR be replaced by k (constant). 

Then, 


702: Manabe, Sagawa, and Mori 


Cervix: (¢ = 2 on) j 
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Fig. 7. Schematic representation of the force of cerviæl dis- 
tention by the fetal head (W,) alone. F = m °P and inr. cates 
the direction of force to delivery by labor. R: Radius of s ahere, 
that is, the fetal head, an assumed constant (5 cm). r: Ladius 
of contracting circle made between the head and cervix, which 
increases approximately 1 to 5 cin in this study. The cervix is 
indicated by dotted and solid bars; each bar shows cervical di- 
latation of x = 2 and 4 cm, respectively. P: Uterine pressure, 
an assumed coristant, that is, 60 mm Hg = 0.81 x 10° ».ynes/ 
cm’. 6: Angle between the direction of F and a tangent=> the 
head on the line of contact with the cervix. 


“Pox 
fxh = es = kh fix), 


F) = he f'(i) 
F = he f(x) 


This shows that the characteristics of both functions, 
f(x); and f(x)s, are similar, that is, a simple increase -ith- 
out limit and point of inflection. 


Comment 


Our mathematical model, with the several assump- 
tions mentioned above, indicates that rupture o” the 
membranes at an appropriate time theoretically results 
in the increase of the force of cervical distention b~ the 
elimination of membrane tension (T,).' Fig. 9 conarms 
that the force of cervical dilatation by the head done 
is always larger than that by the head covered witl the 
membranes, 

As shown in Figs. 4 to 6 and has been suggested by 
Keetel,® the membranes (amnion and chorion) ruprure 
wheni the cervix is almost fully dilated (r = 4 or 5=m), 
even when uterine contractions (P) are within the phys- 
iologic range (60 to 100 mm Hg). Conversely, the rem- 
branes do not rupture when the cervix is relatzvely 
closed (r = 0.9 cm), even at high pressures (>200-mm 
Hg) not encountered during normal delivery. The lat- 
ter fact is supported clinically; even when an extæor- 
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Femrp 
(P= P, +P») 





Fig. 8. Schematic representation of the force of cervical dis- 
tention by the membranes plus head (W,,). See the legend to 
Fiz. 7 for F, R, r, P, and 9. R is constant because membranes 
arz in direct contact with the head. P consists of two compo- 
nents: P, and P}, where P, works on the membranes and P, 
works oni the cervix. In this study P, was assumed to be 20 or 
30 mm Hg while total P was 60 mm Hg, that is, 
P =P, + P, = 60 mm Hg. Tm and Tẹ are membrane ten- 
sicns based on these different P, values (20 or 30 mm Hg). 


dinarily high uterine pressure is artificially produced 
by oxytocin or prostaglandins, rupture of the mem- 
branes cannot easily be attained when the cervix is 
nearly closed: In short, the more dilated the cervix, the 
less pressure required to burst the membranes. 

In the previous study we also showed that if rupture 
of the membranes occurs too early, when the head is 
still floating over the pelvis, the differerice of the forces 
of cervical distention before and after rupture of the 
membranes may become negative. The difference of 
the forces, however, becomes positive when the head 
dips and makes direct contact with the cervix through 
the membranes. In other words, before the head comes 
into direct contact with the cervix, the membranes (wa- 
ter bag) play an important role as a cervical dilator with 
inherent tension, that is, tension equivalent to that pro- 
duced by the head after rupture of the membranes. 
This wedgelike role of the water bag in cervical dila- 
tation is clearly seen in artificial abortion at the 
midtrimester" or in premature delivery. Since the pre- 
serting part of the fetus is small and the water bag is 
relatively large, an early rupture of the membranes 
results in a sudden reduction of the once-established 
uterine activity. Thus, despite the important function 
of the water bag in the beginning of labor, the mem- 
branes eventually interfere with the effective head-to- 
cervix force because of the inherent tensions (T,,) after 
firm head engagement to the cervix. 

In our present study, two important factors were not 
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Fig. 9. Forces of cervical dilatation by the fetal head (W,) alone 
and by the membranes plus the head (Wm, where the mem- 
brane component of P was assumed to be 20 mm Hg, with 
resulting membrane tension (Ta) being 0.67 x 10° dynes/cm, 
and W,», where the membrane component of P was assumed 
to be 30 mm Hg, with resulting membrane tension (7,2) being 
1.01 x 10° dynes/cm.) correlated with cervical dilatation. It is 
evident that the membranes, with the tension, work as a de- 
terrent of cervical dilatation. Uterine pressure (P) = 62 mm 
Hg; radius of head = 5 cm. Closed circles: Wp. Open circles. Win, 
with membrane component P, = 20 mm Hg. Open tricxgles: 
Wp» with membrane component P, = 30 mm Hg. 


included in the calculations because of mathematical 
and experimental limitations, the hydrostatic pressures 
involved and the friction between the head (with or 
without membranes) and cervix. When the membranes 
precede the fetal head and are filled with fluic and 
when the head makes contact with the cervical rim, no 
fluid escapes past the fetal head up into the remainder 
of the uterine cavity or past the fetal head intz the 
bulging forebag. Clinically, this may not necessarily be 
the case but must be taken into consideration as a pa- 


rameter of the study that limits complete clinical ater- ` 


pretation. Second, a major physical force involved in 
the clinical situation is that of friction. The coeffizient 
of friction probably changes when the membranes rup- 
ture. This change is caused by differences in the phys- 
ical structure presenting to the cervical surface. Before 
the membranes rupture and the head is clearly de- 
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scended the head is in contact with the membranes, 
not the cervix. The coefficient of friction between the 
cervix amd the membranes may not be the same as that 
between. the cervix and the head. Adaptive changes in 
the feta head produced by molding and soft tissue 
forces would enhance the forces between the head and 
cervix. All these changes would affect the normal vector 
against which the frictional forces are exerted. 

Our current studies and information on the physi- 
ologic features of delivery are almost limited to the 
forces p~oduced by the uterus in labor and in expelling 
the fetu:. As our attention was focused only on the role 
of memorane tension, the results obtained have limi- 
tations and are based on many assumptions; therefore, 
this approach alone cannot fully explain the various 
complicated and interrelated factors and forces in- 
volved in delivery. Among the important matters for 
further nvestigation, the forces of friction, as has been 
discussed before, as well as the hydrostatic pressure 
involvec must be studied. A method for estimation of 
frictional forces generated in the pelvis perhaps would 
be pred ctive of the future progress of labor. Ir. addi- 
tion, the interrelationships among such factors as forces 
of cervical distention and friction, cervical elasticity, 
uterine contractility, and the influence of hormones 
must also be studied. Since prostaglandins are released 
from the cervix under the influence of stretching by 
foreign bodies’*"* or amniotomy,’® it is also probable 
that the:e are abundantly released by the strong friction 
betweer. the head (with or without membranes) and the 
cervix during delivery. These studies are intriguing and 
indispensable for deepening our understanding of the 
physiolc gy of delivery. 
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Examination of the role of calcium in ovulation in the 
in vitro perfused rabbit ovary with use of ethyleneglycol- 
bis(B-aminoethyl ether)-n,n'-tetraacetic acid and verapamil 


Hirokatsu Kitai, M.D.,* Rosemary Santulli, B.A., Karen H. Wright, M.S., and 


Edward E. Wallach, M.D. 
Philadelphia, Pennsylvania, and Baltimore, Maryland 


The in vitro perfused rabbit ovary preparation was used to examine the role of calcium in the ovulatory 
process. Two groups of rabbits were studied. In the first group, verapamil hydrochloride (1074 mol/L), a 
calcium channel blocker, was used together with human crorionic gonadotropin (50 IU) in the perfusate. 
Verapamil had no apparent effect on human chorionic gonadotropin—induced ovulation. Verapamil 
treatment, however, significantly reduced the percentage of ovulated ova that were mature (68.8%) in 
comparison to ovulated ova from human chorionic gonadotropin—treated control ovaries (95.0%). In a 
second experimental group, ethyleneglycol-bis(B-aminoethyl ether)-n,n’-tetraacetic acid (2.0 mmol/L), a 
calcium ion chelator, was included in the perfusate with gonadotropin. The ethyieneglycol-bis(B-aminoethyl 
ether)-n,n’-tetraacetic acid significantly reduced ovulatory 2fficiency (16.7% + 8.43%) in comparison to 
that of controls exposed to human chorionic gonadotropin alone (79.5% + 11.1%). In addition, ovulation 
occurred at an earlier time in ovaries perfused with ethyleneglycol-bis(B-aminoethyl ether)-n,n’-tetraacetic 
acid; however, only four ovulations occurred in these ovar es. These four ovulated ova were immature, 
probably reflecting the early time of ovulation. Furthermore, both verapamil and ethyleneglycol-bis(B- 
aminoethyl ether)-n,n‘-tetraacetic acid blocked ovarian smooth muscle contractions during ovarian 
perfusion. These data provide additional support for the concept that calcium dynamics influence the 
processes of ovulation and ovum maturation. Furthermore ovarian smooth muscle contractions do not 
appear to be essential for ovulation in this model. (AM J CisSTET GYNECOL 1985;152:705-8.) 


Key words: Ovulation, ovum maturation, calcium 


The role of the calcium ion in the mammalian ovu- 
latory process has been examined by several investi- 
gators. Ionic calcium is required for smooth muscle 
contractility, and ovarian smooth muscle contractions 
may be involved in the process of ovulation.' Agents 


that block follicular wall smooth muscle contractions . 


have been shown to inhibit ovulation in vivo in the 
hamster.” Furthermore, in the rabbit, the calcium che- 
lating agent ethylenediaminetetraacetic acid partially 
suppresses human chorionic gonadotropin (hCG)—in- 
duced ovulation during in vitro ovarian perfusion.? In 
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contrast to these studies, ovarian perfusion in medium 

devoid of calcium and magnesium with or without go- . 
nadotropin results in ovulation despite the absence of 

detectable smooth muscle contractions.* 

Calcium ion may also be involved in oocyte matu- 
ration. Verapamil, a calcium ion channel blocking egent 
which inhibits transmembrane calcium transport, not 
only blocks ovulation in vivo in the hamster but also 
suppresses oocyte maturation in vitro in the mouse,™* 

The present study was designed to examine further 
the role of calcium in ovulation by use of (1) verapamil, 
a calcium channel blocker, which prevents calcium from 
entering the cell, thereby decreasing the calcium con- 
centration in the intracellular environment, and (2) 
ethyleneglycol-bis(B-aminoethyl ether)-n,n'-tetraacetic 
acid (EGTA), a calcium chelating agent, which binds 
extracellular calcium, thus altering the extracellular en- 
vironment. With use of an in vitro perfused rabbit ovary 
preparation, the effects of these agents on follicle 
growth and rupture, oocyte maturation, and ovarian 
smooth muscle contractility were evaluated. 


Material and methods 


Sexually mature New Zealand White female rabbits 
were used in all experiments. Animals were isolated for 
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Table I. The effect of verapamil 
hydrochloride on ovulation and ovum 
maturation in the in vitro perfused rabbit ovar? 


Verapamil (10~*mal/L)| Ce iri 
plus hCG (50 IU) |hCG “Se IU) 


Ovulating ovaries (n) 5/6 =/€ 
Ovulatory efficiency (%) y 
(mean +SE) 69.3 = 17.3 83.6 + 9.16 


Ovulation time (hr) 


(mean + SE) 7.81 = 0.61 7.62 + 0.67 
Ovulated ova n= 16 n= 2) 
Germinal vesicle break- 68.8* c=.C* 
down (%) 
Degeneration (%) 50.0 EnC 
Follicular oocytes n=6 m= 6 
Germinal vesicle break- 83.3 3e 
down (%) 
Degeneration (%) 100 Ie, 
Ovarian water content (%) 86.8 + 0.91 87.3 + 0.94 


*Significant difference at p < 0.05. 


a minimum of 3 weeks prior to use under con-relled 
light and temperature with free access to Purina Rabbit 
Chow and water. Both ovaries of each rabbit w=re re- 
moved at the time of laparotomy, which was perf&-ned 
with the animals under pentobarbital sodium aczsthe- 
sia (32 mg/kg). Anastomotic connections to eack owary 
were ligated and the ovarian artery was canrulazed 
in situ. Each ovary with its ovarian artery and vein and 
supporting adipose tissue was removed and pleced in 
a separate perfusion chamber. In this'model, tke per- 
fusion fluid consisted of tissue culture medium 199 
(M. A. Bioproducts, Bethesda, Maryland) sipple- 
mented with insulin, heparin, penicillin, and srepto- 
mycin. The perfusate (150 ml) was circulated at a rate 


of 1.5 ml/min and was continually oxygenated wih a — 


mixture of 95% oxygen and 5% carbon dioxide. Details 
of the cannulation technique and perfusion pro. edure 
have been previously described.®*’ 

Two experimental groups were included & this 
study. The first group, consisting of six rabbis, ex- 
amined the effect of verapamil on hCG-induce= ovu- 
lation and oocyte maturation. Verapamil hydrachlo- 


ride, 107 mol/L (Knoll Pharmaceuticals, Whizpany, > 


New York), was incorporated in the perfusate af cne 
ovary from each rabbit at the onset of perfusior. This 
concentration of verapamil has been shown to be ef- 
fective in inhibiting ovulation in vivo in the hanszer.? 
The contralateral ovary was not exposed to ver:.samil 
and served as a control. An ovulation-inducing cose of 
hCG (50 IU) was added to the perfusate of both cvaries 
30 minutes after the onset of perfusion. 

In the second group, the calcium ion chelating agent 
EGTA (2.0 mmol/L) was included in the perfuzat2 of 
‘one ovary from each of six rabbits. EGTA was zot in- 
cluded in the perfusate of the contralateral contral ova- 
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ries. Thirty minutes after onset of perfusion, 50 IU of 
hCG was administered to the perfusion fluid of both 
ovaries. 

In both groups ovarian perfusion was continued until 
12 hours after initial exposure to the gonadotropin 
stimulus. Ovaries were periodically observed for evi- 
dence of follicle growth and/or rupture. The mean ovu- 
latory efficiency was calculated for each treatment 
group (six ovaries). Ovulatory efficiency is defined as 
the percentage of mature follicles (>1.5 mm in diam- 
eter) that proceed to rupture during ovarian perfusion. 
When follicular rupture occurred, the ovum in its cu- 
mulus mass was carefully recovered from the ovarian 
surface by Pasteur pipette for microscopic evaluation. 
At the end of perfusion, mature unruptured follicles 
(>1.5 mm) were punctured and the follicular oocytes 
retrieved. Cumulus cells from both ovulated ova and 
follicular oocytes were removed with a solution of 0.5 
mg/ml of hyaluronidase and gentle agitation with a 
narrow bore pipette. Both ovulated ova and follicular 
oocytes were placed on slides and fixed in 2.5% glu- 
taraldehyde followed by 10% lacmoid in 45% acetic 
acid. All ova were examined microscopically. Ovum ma- 
turity was expressed as the percentage of ova with ger- 
minal vesicle breakdown. Germinal vesicle breakdown 
classification included those ova lacking an intact ger- 
minal vesicle that had progressed to the metaphase I 
ar II stage of development. Ova were also assessed for 
signs of degeneration including vacuolation, necrosis, 
cytolysis, and loss of spherical. shape. Following per- 
fusion, ovaries were weighed (wet weight), dried at 
60° C in a vacuum oven for 24 hours, and reweighed 
(dry weight). The percentage of ovarian water content 
was calculated as the percentage difference between 
wet and oven-dried ovarian weights and served as an 
index of ovarian edema. Data were analyzed statistically 
with the x? test and Yates’ correction or Student's ¢ test. 

‘Ovarian contraction studies. Six additional rabbits 
were used for the purpose of measuring ovarian 
smooth muscle contractions in vitro to determine if 
verapamil or EGTA would inhibit ovarian smooth mus- 
cle contractility. In three rabbits, the experimental pro- 
tocol was identical to that of the first group, with one 
ovary perfused in medium containing verapamil and 
hCG and the contralateral ovary perfused with hCG 
alone. The ovaries of three additional rabbits were per- 
fused as described in the second experimental group. 
One ovary was perfused with EGTA and hCG and the 
contralateral ovary was perfused with hCG alone. In’ 
all ovaries studied for smooth muscle contractions a 6- 
0 silk ligature was tied around the pole of the ovary 
nearest the fimbria and the ovary was connected to a 
Statham strain gauge/universal transducer leading to a 
Beckman type RM dynograph recorder. At the onset 
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of perfusion, the tension supporting the ovary was ad- 
justed to between 300 and 500 mg. The opposite pole 
of the ovary was connected by silk suture to a glass 
hook on the base of the perfusion chamber in order to 
stabilize the ovary. Ovarian smooth muscle contractions 
were recorded throughout the 12 hours of perfusion, 
and the occurrence of ovulation was noted. Details of 
the model for measuring ovarian smooth muscle con- 
tractions have been previously described." * 


Results 


The results of the first group of experiments using 
verapamil ate’ shown in Table I. Verapamil did not 
inhibit the number of ovulating ovaries or alter’ the 
ovulatory efficiency as compared to results with hCG 
treatment alone. The mean time of follicular rupture 
was similar in verapamil-treated and control ovaries. 
Verapamil treatment significantly reduced the per- 
centagé of ovulated ova achieving germinal vesicle 
breakdown when the results were compared to those 
in the coritrols (p < 0.05). The percentage of follicular 
oocytes with germinal vesicle breakdown, however, was 
not affected by verapamil treatment. In addition, the 
percentage of degenerated ova (ovulated and follicular) 
was similar in the verapamil-treated and the control 
ovaries. No difference in degree of ovarian water con- 
tent was noted between the two groups. 

In the second group, in comparison to the control 
ovaries, EGTA treatment reduced the number of ovu- 
lating ovaries and significantly inhibited ovulatory ef- 
ficiency (p< 0.01) (Table II). Time of ovulation 
was significantly accelerated in EGTA-treated ovaries 
(p < 0.01}. Ovulation occurred at a mean time of 
3.44 + 1.5] hours in EGTA-treated ovaries and 8.20 + 
0.55 hour in control ovaries. Only four ovulatiors oc- 
curred in the six EGTA-treated ovaries. The four ovu- 
lated ova were immature. No difference was found 
in the degree of maturity or degeneration of follic- 
ular oocytes or in the percentage of ovarian water 
content between the EGTA-treated ovaries and the 
controls. 

* Ovarian smooth muscle contractions could not be 
detected in any of three ovaries perfused with ver- 
apamil and hCG: In contrast, ovarian contractions were 
recorded in all three contralateral control ovaries per- 
fused with hCG alone. In those ovaries perfused with 
EGTA and hCG, none of the three ovaries showed ev- 
idence of contractions, while in hCG-treated contralat- 
eral contro] ovaries smooth muscle contractions were 
recorded in two of three ovaries. In those ovaries in 
which smooth muscle contractility was observed, n> cor- 
relation could be established between changes in am- 
plitude and/or frequency of contractions and the time 
of ovulation occurrence. 
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Table IL. The effect of EGTA on ovulation 
and ovum maturation in the in vitro perfused 
rabbit ovary 


EGTA (2.0 mmol/L)| Control, hCG 
plus hCG (50 IU) (50 IU) 





Ovulating ovaries m) 3/6 6/6 
Ovulatory efficiency (%) 
(mean = SE) 16.7 + 9.43* 79.5 + 11.1* 


Ovulation time (hr) 


(mean = SE) 3.44 + 1.51f 8.20 + 0.55 


Ovulated ova | n=4 = 26 
Germinal vesicle break- Ot 96.2 
down (%) 6 
Degeneration (%) 0 46.2 | 
Follicular oocytes n = 23 n=5 
Germinal vesicle break- 78.3 80.9 
down (%) 
Degeneration (%) 82.6 80.9 
Ovarian water content (%) 86.3 + 0.58 85.1 + 0.94 





*Significant difference at p < 0.01. 
Significant difference at p < 0.01. 
Significant difference at p < 0.005. 


Comment 


Both verapamil and EGTA inhibit ovarian smooth 
muscle contractions during in vitro perfusion. Ver- 
apamil does not inhibit hCG-induced ovulation but 
does appear to inhibit ovum maturation. In contrast, 
EGTA has an ovulation inhibitory effect. While EGTA 
also inhibits ovum maturation, this effect appears to be 
related to the accelerated time of ovulation in EGTA- 
treated ovaries and consequently provides less oppor- 
tunity for ovarian exposure to gonadotropin. 

Verapamil acts to decrease intracellular calcium con- 
centration by inhibiting the passage of calcium through 
the cell membrane.* This alteration in intracellular ¢al- 
cium may be responsible for the inhibition of ovum 
maturation observed in our study. Ovum maturation 
may be dependent-on critical levels of intracellular cal- 
cium. In support of this concept, verapamil has been 
shown to inhibit polar body formation in cultured 
mouse oocytes. One might speculate, however, that 
verapamil acts to inhibit ovum maturation through an 
intrinsic property of the agent distinct from its effect 
on calcium flux. Our results are in contrast to the 
in vivo studies reported by Martin and Talbot,’ in which 
ovarian intrabursal injections of 25 to 50 mmol/L of 
verapamil inhibit in vivo ovulation in the hamster. Ver- 
apamil did not affect ovulation in these in vitro studies 
in the rabbit. Differences between the results of these 
studies may stem from variations in experimental de- 
sign and species. 

EGTA binds extracellular calcium, thus manipulating 
the calcium concentration in the extracellular erviron- 
ment. EGTA inhibits ovulation in vitro in the rabbit. 
This observation correlates with earlier studies with the 
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in vitro perfused rabbit ovary model in which: ethyl- 
enediaminétetraacetic acid was shows to have an in- 
hibitory effect on hCG-induced ovulation. Extracellular 
_ calcium levels may, therefore, play a role in the process 


- of follicular rupture. While EGTA has a much zigher 


affinity for calcium than for other ions, it remairs pos- 
sible that the drug affects ovulation through it non- 
‘specific chelating properties. In those instances in 
which ovulation occurred in EGTA-treated ovaries; it 
occurred earlier than is normally observed folowing 
hCG. Ovulation has also been demonstrated to aecur 
consistently and at ah advanced time during œarian 
perfusion in Ca**/Mg**-free medium.’ ; 

Ovarian smooth muscle contractions were súp- 
pressed by either verapamil or EGTA. tre=ment 
in vitro. hCG-Induced ovulation was not inhibi:ed by 
verapamil but was blocked by EGTA. It is unlike~ that 
ovulation inhibition associated with EGTA is rel&ed to 
blockade of ovarian smooth muscle contractility. Ovu- 
lation consistently occurs during ovarian perfuson ‘in 
‘` Ca**/Mg**-free medium with or without hCG; how- 
ever, ovarian smooth muscle contractions cannot ze de- 
tected.‘ In contradistinction to these studies, in cE zonic 
experiments in vivo and in acute experiments ix vivo 
and in vitro, ovarian contractility was enhanced at the 
time of ovulation in the rabbit.*"' Based on these data, 
although smooth muscle contractions may accor pany 
ovulation, they may not represent an essential zom- 
ponent of the ovulatory process. 

Although results of these experiments are di“icult 
to interpret, variations in calcium ion concentr.zions 
can alter the process of ovulation and ovum matuzation 
in vitro. These effects appear to be independent c? any 
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requirements for calcium to promote ovarian smooth 
muscle contractility and may stem from a role for cal- 


‘cium in other cellular functions. 


We acknowledge the assistance of Diane Kitko, Susan 
Atlas, Ph.D., Maria Calzonetti, and Thomas Henry. 
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Uterine and whole body oxygen extractions in the pregnant 
rabbit under chronic steady-state conditions 


Rick D. Murray, M.D.,* Richard O. Jones, M.D., Eobert Johnson, M.D., 


Giacomo Meschia, M.D., and Frederick C. Battagl-a, M.D. 


Denver, Colorado 


Seventeen pregnant rabbits were studied under conscious unstressed conditions after catheterization of 
the right ventricle (RV), a femoral artery (A), and a uterine vein (UV). Respiratory gas tensions, pH, and 
oxygen saturations and contents were determined serially hroughout the latter half of gestation. The 
uterine coefficient of oxygen extraction increased with gestational age (R = 0.86) and became 

60.6% + 0.3% during the last 4 days of pregnancy. To compare uterine perfusion with whole body 
perfusion in relationship to oxygen demands, the (Aos — JWo2/Aoe — RVoa) ratio was computed. The ratio 
was 21 after 20 days of gestation, which demonstrated tnat in regard to oxygen demands the rabbit 
uterus is relatively underperfused compared to the rest o° ‘he maternal organism in the last part of 
pregnancy. A comparison with analogous data in other species demonstrates that the pregnant rabbit, like 
the guinea pig, has a much lower rate of uterine blood fiov? than does the pregnant sheep. These 
interspecies differences in the perfusion rate and oxygen extraction of the pregnant uterus are related to 
differences in placental structure. (AM J OBSTET GYNECCL. 1985;152:709-15.) 


Key words: Pregnant rabbit, uterine oxygen extraction, respiratory gases, uterine 


respiration, whole body oxygen extraction 


` Comparative observations in pregnant animals uncler 
normal physiologic conditions provide an approach to 
understanding how interspecies differences (e.g.. Jif- 
ferences in body weight, fetal metabolic demamds, 
length of gestation, placental structure, etc.) influence 
the physiologic aspects of gestation. Specifically, we 
have been interested in how small mammals with a lerge 
litter and a labyrinthine placenta accommodate the zar- 
diovascular demands of pregnancy. 

The rabbit has a hemochorial labyrinthine placenta 
with the characteristics of a countercurrent ex- 
changer,'’ a large litter, a short gestation (31 day:), a 
relatively small fetomaternal weight ratio, and bff- 
spring which are born immature’ and grow rapidly be- 
fore weaning. Ninety-eight percent of fetal growth oc- 
curs in the last half of pregnancy.’ It is during this phase 
of fetal development that we have addressed the 3.1es- 
tion of whether the rabbit uterus is relatively under- 
perfused or overperfused in relationship to othe? ma- 
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ternal tissues, and in comparison to the pregnant uterus 
of other species. . 

Recently, we developed techniques for chronic sam- 
pling of maternal arterial, uterine venous, and right 
ventricular blood in conscious pregnant rabbits. In this 
report, we present data on respiratory gases, pH, oxy- 
gen saturations, and oxygen contents which define nor- 
mal physiologic values for this species both across the 
uterus and across the whole body, thus permitting a 
comparison with two other species (sheep and guinea 
pig) for which analogous information is available. 


Material and methods 


Seventeen New Zealand rabbits were artificially in- 
seminated to achieve accurate dating (within | day). 
Anesthesia was induced with 150 mg of ketamine in- 
tramuscularly and 45 mg of Rompun (xylazine) intra- 
muscularly. Portex epidural catheters (18 gauge) were 
placed in the right and left uterine veins by an indirect 
approach that involved retrograde catheterization of 
the fercoral veins and threading of the catheter to the 
proper uterine vein by direct abdominal visualization. 
Polyurethane catheters (Micro Renethane 0.040 inch 
outer diameter by 0.025 inch internal diameter) were 
used in the right ventricle to decrease the incidence of 
blood clots. Placement of the right ventricular catheter 
was confirmed by monitoring pressure tracings as the 
catheter was advanced from the right jugular vein. A 
polyvinyl catheter (0.034 inch outer diameter by 0.023 
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-Table IA. Respiratory gases and pH data for arcerial and right ventricular blood in pregnant rabbits 








l PCO, Oxygen capacity © Po Oxygen saturation 
N pH (torr) (mM) (torr) ~ (%) 
Maternal artery 56 7.427 + 0.001 3.3 + 0.3 6.4 + 0.01 64.5 + 0.1 94.4 + 0.04 
Right ventricle 48 7.425 + 0.001 .3.2'+ 0.05 6.5 + 0.01 37.8 + 0.1 64.6 + 0.2 





N = Total number of daily measurements for all a.imals. 


Table IB. Respiratory gases and pH data for ut-rMe venous blood. 





Gestational No. of PCO, Pog 

age (wh) animals pH (torr) (torr) Oxygen saturation 
14 1: 7.422 31.1 49.7 69.1 
15 1 7.450 33.0 43.5 76.2 
16 l 7.422 35.2 - 46.8 71.7 
17 4 7442 + 0.003 32.7 + 0.5 44.8 + 2.5 70.9 + 1.5 
18 4 7.415 + 0.01: 32.8 + 0.2 38.7 + 0.6 66.5 + 2.0 
19 4 7.424 + 0.001 34.7 + 0.05 36.0 + 0.7 63.2 + 1.6 

“20 4 7.413 + 0.00: 35.0 + 0.7 39.2 + 0.4 62.5 + 1.9 
21 ' 8 7.425 + 0.00° 35.1 + 0.3 28.5 + 0.8 60.1 + 1.0 
22 7 7.416 + 0.00-- 35.5 + 0.3 37.1 + 0.5 56.2 + 0.9 
23 7 7.390 + 0.00. 37.3 + 0.4 $4.52 04 52.6 + 1.1 
24 5 7.379 + 0.00° 38.6 + 0.8 31.6 + 0.7 42.5 + 2.5 
25, 7 7.360 + 0.001 39.4 + 0.3 31.0 + 0.6 44.9 + 1.4 
26 4 7.383 + 0.01- 40.2 + 14 29.8 + 2.2 40.9 + 5.6 
27 10 7.375 + 0.00. 39.2 + 0.5 29.6 + 0.3 39.4 + 0.7 
28 10 7.339 + 0.00° 42.6 + 0.4 28.7 + 0.3 37.2 + 1.10 
29 5 7.356 + 0.002 | 42.9 + 0.6 31.3 + 0.7 40.7 + 2.4 
30 J 7.364 ~ BIB. 31.8 : 38.2 

r= — 0.6316 . 0.6632 — 0.6864 ~ 0.8123 

= <0.001 <0.001° <0.001 <0.001 





Each number represents the mean for the given ges-acional age. SEM’s were calculated by using the number of animals for 


_ each day. 


inch internal diameter) was placed in the distal so`ta 
through the right femoral artery. All catheters were 
secured with suture and surgical adhesive (Easzman 
910), tunneled subcutaneously to the area betweea the 
scapulae, and protected by a plastic cap sutured tx the 
skin. The catheters were maintained patent by flushing 
daily with a heparin saline solution (200 units/ml.. 

Postoperatively, the animals were kept in cages- 
structed to minimize reaction to daily laboratory Tcu- 
tine and were given food and water ad libitum. Strc_es 
were begun 3 days postoperatively when food irtaxe 
had returned to normal levels (average daily food in- 
take, 146 gm). 

Each day, three sets of samples of blood were d-awn 
simultaneously from each of the four catheters amd 
analyzed for pH, Pco,, and Po, with a Radiomete- gas 
analyzer (model BMS 3 MK 2) and for oxygen capacity 
and oxygen saturation with a Radiometer Hemozin- 


eter OSM2 at 38.5° C. The samples were analzzed . 


within 10 minutes of sampling to avoid red blooc cell 
sedimentation and other errors related to storage.” The 
results from three sets of samples were averaged ard 
used for that day of gestation. After 2 to 5 days (r=aa, 
3.31 days of study), the animals were killed and catket2r 
placement was documented. 

Calculations. Coefficients of oxygen extraction wee 


calculated across the pregnant uterus and the whole 
body as: 


Aoz = Voz 
SS aed 
A 100 


oR 


where Ao, and Vo, represent arterial and venous oxy- 
gen content, respectively. To compare whole body per- 
fusion to uterine perfusion in regard to oxygen de- 
mands, the ratios of their coefficients of extraction were 
used, which simplifies to í 


(Ao: — Voa) uterine 
(Aos — Vog) whole body 





Statistics. Regression analysis was carried out by 
means of the standard least-squares method.” The cal- 
culated r values and their significance are included in 
all figures. All values are expressed as a mean + stan- 
dard error of the mean, unless otherwise noted. 


Results 

‘Table IA displays the mean + SEM of the pH, PCO}, 
Po., blood hemoglobin content expressed as oxygen 
capacity, and oxygen saturation of the maternal arterial 
and right ventricular blood, neither of which changed 
significantly as the pregnancy progressed. Except for 
hemoglobin, these same measurements did change sig- 
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nificantly for the uterine veins with advancing gesta- 
tional age (p < 0.001). The mean + SEM uterine ve- 
nous concentrations for gestational days 14 to 30 are 
shown in Table IB. 

Fig. 1, A shows that uterine venous blood pH de- 
creased significantly by approximately 0.1 pH unit as 
gestation progressed (r = ~ 0.6316, p < 0.001). A ma- 
jor cause of the change in pH was the significant in- 
crease in uterine venous Pco, of approximately 10 torr 
(Fig. 1, B). There was also a progressive decrease in 
Po, in uterine venous blood from approximately 44 to 
30 torr (Fig. 1, C). Oxygen saturation decreased sig- 
nificantly (Fig. 2), thus reflecting the decrease in toth 
pH and Po, with advancing gestation. The relationship 
between maternal venous oxygen saturation and Po, is 
shown in Fig. 3. The Ps in vivo of the uterine ver.ous 
blood for the pH range 7.289 to 7.461 was approxi- 
mately 33 torr, which is in agreement with in vitro data 
of Battaglia and Barron,® Jelkmann and Bauer,’ and 
Dhindsa et al.® 

Fig. 2 presents both the arterial and venous oxygen 
saturations as functions of gestational age. It is clear 
that the arteriovenous difference in oxygen saturation 
progressively increases, thus reflecting a greater ex- 
traction of oxygen near term. The change in the co- 
efficient of oxygen extraction across the pregnant 
uterus as a function of gestational age is shown in Fig. 
4, The coefficient of extraction reaches a peak value of 
approximately 60.6% + 0.3% in the last 4 days of ges- 
tation. 

Since the number of fetuses per horn varied between 
two and eight, we examined whether the coefficient of 
extraction changed with the number of fetuses per 
horn. Fig. 5 presents data obtained between 25 and 30 
days’ gestation. The coefficient of extraction of oxvgen 
did not vary with the number of fetuses per horn 
(r = 0.144). Similarly, when animals with other gesta- 
tional days were compared, no correlation between the 
number of fetuses and the coefficient of oxygen ex- 
traction could be found. 

Fig. 6 compares perfusion of the whole body to per- 
fusion of the uterus, both normalized for the oxygen 
requirement. This was done by comparing the arterio- 
venous difference in oxygen across the uterus to the 
arteriovenous difference.in oxygen across the whole 
body. If the uterus and whole body perfusion rate were 
the same with regard to oxygen consumption, the ratio 
would be 1. It is apparent that, after approximately 19 
days, the arteriovenous difference in oxygen was 
greater across the uterus than across the whole body. 
The mean oxygen extraction coefficient for the whole 
body was 31.3% + 1.5%. 


Comment 
The present study demonstrates that as pregnancy 


progresses there is a marked increase in oxygen ex-. 
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Fig. 1. The data for uterine venous pH, Pco,;, and Po, for all 
animals are plotted versus gestational age. Each point repre- 
sents the mean of the four arteriovenous differences on the 
day of study. Linear regression analyses were carried cut for 


_ each variable and plotted as a solid line with the r and p values 


included. 


traction across the pregnant uterus of the rabbit. The 
increase in extraction is concurrent with a decline in 
Po, and pH and an increase in Pco,. In the last 4 days 
of gestation, the coefficient of extraction of oxygen is 
60.6% + 0.3%. Litter size has no appreciable effect on 
the coefficient of oxygen extraction (Fig. 5). This ob- 
servation agrees with the observations of Johnson 
et al.‘ and Duncan and Lewis,” in whose studies total 
uterine flow was found to be increased with increasing 
litter size. The coefficient of oxygen extraction across 
the rabbit uterus in late pregnancy is high (1) in rela- 
tionship to the coefficient of oxygen extraction across 
the whole body of the rabbit and (2) in comparison to 
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Fig. 2. The maternal arterial (@) and uterine venous (+) saturations are plotted versus gestational 
age. As in Fig. 1, solid lines depict the calculated linear regressions with the r and p values included. 
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Fig. 3. The in vivo oxygen dissociation curve within che pH range given is depicted for uterine 
venous blood. For this pH range, the calzulated Ps in vivo was 32.6. 


sheep. Fig. 6 demonstrates that after the twentieth day 
of gestation, the arteriovenous difference in oxygen is 
greater across the uterus than across the whole body. 
Since the reciprocal of the arteriovenous difference in 
oxygen represents the perfusion required per millimole 
of oxygen consumption, we can conclude that, as the 
pregnancy progresses, the rabbit uterus is relatively un- 
derperfused in relationship to the rest of the body. 
Previously, Dhindsa et al." reviewed data for whole kody 
oxygen extractions and right ventricular Po,’s. The 
mean right ventricular Po, of 37.8 + 0.1 (mean + 
SEM) found in our study agrees with that of their re- 
view of data in several mammalian species. They quoted 
work by others’ that showed an oxygen content differ- 


ence across the whole body of the rabbit of 6.2 ml + dl~’ 
as compared to 4.1 in our data. However, these rabbits 
were not yet fully grown (mean body weight of 1.9 kg) 
ar.d were studied 3 hours after operation and anesthe- 
sia, while suspended from a sling. Thus, the studies are 
not strictly comparable. Our data for whole body oxy- 
gen extraction tend to agree with the data of Dhindsa 
et al. in adult animals which were approximately the 
same size as our rabbits. 

From the viewpoint of comparative physiology, it is 
important to note that, near the end of pregnancy, the 
rabbit uterus has a coefficient of oxygen extraction 
which is approximately, 2.5 times higher than that in 
sheep (Table II). Both species have similar levels of 
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Fig. 4. The calculated coefficient of oxygen extraction across the uterine circulation is plotted versus 
gestational age. As in previous figures, each symbol represents the mean of the four calculated 
values on the day of study. The striking increase in cozfficient of extraction throughout gestation 


is evident. 
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Fig. 5. The coefficient of oxygen extraction is plotted against the number of fetuses per horn for 
late-gestation animals. There was no relationship between the oxygen extraction and the number 
of fetuses within the pregnant horn, thus suggesting that flow and fetal mass were proportionately 


increased as litter size was increased. 


blood hemoglobin. Furthermore, the hemoglobin oxy- 


gen affinity in rabbits is higher than the hemoglobin | 


oxygen affinity in the genetic type of sheep that pro- 
vided the comparative data in Table I]. As a conse- 
quence, the higher oxygen extraction of the rabbit 
uterus results in a much lower uterine venous Po, in 
rabbits (29.3 + 0.1 torr) than in sheep (50 + I torr). 
We may conclude. that, in relationship to oxygen de- 
mands, the rate of perfusion of the pregnant rabbit 
uterus is much less than that in sheep, and that this 


dizference in perfusion rates cannot be considered to 
be a compensation for differences in oxygen capacity 
and/or oxygen affinity. Measurements of placental 
blood flow by the microsphere technique support this 
conclusion, by showing that placental blood flow per 
gram of fetus in rabbits is approximately 2.5 times lower 
than that in sheep.* 

In comparison to sheep, guinea pigs also have low 
rates of uterine perfusion and a large coefficient of 
oxygen extraction (Table I1). In the absence of the rab- 
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Fig. 6. Comparison of perfusion of the aterus with perfusion of the whole body versus gestational 
age. The comparison is made as the oxygen content arteriovenous difference across the uterus versus 
the oxygen content difference between the aorta and the right ventricle. In early gestation (<19 
days), the uterus is relatively hyperperfised compared to the rest of the body. However, after 19 
days, the ratio exceeds 1, thus implying that the uterus is relatively underperfused compared. with 


the rest of the body. 


Table II. Comparative data 


(130-140 days) (26-30 days) (50-63 days) 
Coefficient of extraction of oxygen (%) ` 23.4 + 1.5% 60.6 + 0.23f 71.7 + 0.5" 
Oxygen saturation (%) (uterine vein) 67.6 + 38.5 + 0.4t 26.0 + 0.5! 
Po, (torr) (uterine vein) 50 + 99.3 + 0.14 
Uterine blood flow (% cardiac output} 75.7 + 6.7 + 0.06" 12.8 + 0.02" 
Placental blood flow per gm fetus (1.26 + 0.02” 0.106 + 0.008" 0.114 + 0.02" 
% Fetal/maternal weight 7%"? 7% = 14 25% + 2" 

© Placental type Venous equi- Countercurrent Countercurrent 
librator” exchanger' exchanger" 











*Unpublished data on seven ewes homozygous for sheep hemoglobin B and carrying a single fetus. 


Data from present study. 


bit data, one might assume that the low rate of per- 
fusion per millimole of oxygen uptake in the guinea 
pig is due to the large fetal/maternal mass ratio. How- 
ever, the rabbit has both a low rate of perfusion enda 
low fetal to maternal weight ratio (Table Il). This ob- 
servation indicates that a low rate of uterine perfusion 
can be present even ina species that does not develop 
a large fetal mass. The low placental blood flow of the 
rabbit and guinea pig in comparison to that of the sneep 
is probably a reflection of differences in placental <ype. 
The rabbit' and guinea pig” placentas both are coun- 
tercurrent exchangers, whereas the sheep placenta is a 
venous equilibrator."" * Thus, the rabbit and guinea 
pig fetuses can tolerate a lower uterine venous Po, than 
the sheep fetus because their mechanism of transpla- 
cental oxygen exchange is more efficient than that of 
the sheep. 
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Changes in the distribution of fibronectin in the placenta 


during normal human pregnancy 


Yu Yamaguchi, M.D., Mamoru Isemura, Ph.D., Zensaku Yosizawa, Ph.D., 
Kosei Kurosawa, M.D., Kaoru Yoshinaga, M.D., Akira Sato, M.D., and 


Masakuni Suzuki, M.D. 
‘Sendai, Japan 


The distribution of fibronectin, a major extracellular glycoprotein with various activities that affect the 

proliferation and differentiation of cells, was studied by immunofluorescence staining in first-, second- and 
".thitd-trimester placentas from normal human pregnancy. In early chorionic villi, fibronectin was localized 
=. mainly in the trophoblastic basement membranes; this fluorescence became weaker after 10 weeks’ 
gestation. In term placenta, fibronectin was densely deposited around the fetal vessels but not in the 
trophoblastic basement membranes. Both syncytiotrophoblasts and cytotrophoblasts of the villous 


epithelium were virtually negative throughout pregnancy. However, the pericellular matrices of nonvillous 
trophoblasts in early chorionic villi were strongly stained. These findings suggest that fibronectin plays an 
important role in the proliferation of trophoblastic cells and the tissue organization of the placenta. (Am J 


OBSTET GYNECOL 1985;152:715-8.) 


Key words: Fibronectin, human placenta, trophoblast, basement membrane, 


immunofluorescence, developmental change 


Fibronectin is a high molecular weight glycoprotein 
with a variety of biologic activities, including cell adhe- 
sion, embryonic cell migration, wound healing, and dif- 
ferentiation of cells." It is present in soluble form in 
plasma and amniotic fluid, and in insoluble form in 
extracellular matrix. The extract of human term pla- 
centa has been shown to contain a protein antigenically 
indistinguishable from plasma fibronectin,’ and, re- 
cently, Zhu et al.‘ and we’ have reported the isclation 
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and biochemical characterization of human placental 
fibronectin. 

The present study was designed to show the distri- 
bution of fibronectin in the placenta during normal 
human pregnancy by indirect immunofluorescence 
staining. We report here that the distribution of fibro- 
nectin changes during the development of chorionic 
villi. 


Material and methods 


Placenta. Human trophoblastic tissues were obtained 
from pregnancies terminated in the first and second 
trimesters by legal abortion and from normal preg- 
nancies at term immediately after delivery, In the case 
of term placentas, portions of the central cotyledon 
were selectively dissected and used for staining. All tis- 
sues were examined histologically to assure normal 
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Fig. 1. Chorionic villi of (A) 4 weeks’ and (B) 7 weeks’ gestation 
stained by immunofluorescence technique with anti-fibronec- 
tin antibodies. Note linear, continuous pattern of fluorescence 
along the trophoblastic basement membranes. (A, x90; B, 
x 180.) 


morphologic features before being immunohistochem- 
ically stained. The numbers of placentas studied were 
10, 5, and 10 for first, second, and third trimesters, 
respectively. 

Preparation of fibronectin. Human plasma fibro- 
nectin was obtained in a pure form from adult human 
plasma, as described previously.’ Human placental fi- 
bronectin was isolated according to the method de- 
scribed previously.’ 

Preparation of antibodies. Anti-human fibronectin 
antibodies were prepared by immunizing rabbits with 
plasma fibronectin and absorbed with fibronectin-de- 
pleted human plasma which had been coupled to 
Sepharose 4B, as described previously.® The antibodies 
were shown to produce a single precipitin arc when 
reacted with human plasma by immunoelectrophore- 
sis.° Cross-reaction of the antibodies with fibronectin of 
various sources was tested by the Ouchterlony double 
immunodiffusion system, as described previously.’ In 
this study, we further tested cross-reactivity with col- 
lagen types I, HI, IV, and V by enzyme-linked im- 
munosorbent assay which was performed as described 
previously.’ 
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Fig. 2. Cytotrophoblastic cell columns (A) and decidual tissue 
(B) of 7 weeks’ gestation stained with anti-fibronectin anti- 
bodies. Note positive staining of nonvillous trophoblasts (A) 
and virtually negative staining of decidual tissue (B). (X 180.) 


Histologic technique. The distribution of fibronectin 
was studied by indirect immunofluorescence staining, 
as described previously.® Briefly, unfixed cryostat sec- 
tions (4 wm) were serially incubated with the anti-fi- 
bronectin antibodies and fluorescein isothiocyanate— 
conjugated goat anti-rabbit immunoglobulin (Behring- 
werke, Marburg). Each incubation step was carried out 
at 4° C. Control sections were treated with nonimmune 
rabbit serum instead of anti-human fibronectin. 


Results 

Antibodies. The antibodies formed a precipitin line 
with human placental fibronectin, and the line was com- 
pletely fused to that of human plasma fibronectin (data 
not shown). Because of this complete cross-reactivity, 
we used the antibodies for immunofluorescence stain- 
ing of placental fibronectin. Enzyme-linked immu- 
nosorbent assay showed that the antibodies did not 
cross-react with any type of collagen tested (data not 
shown). 

Immunofluorescence staining. In the first-trimester 
chorionic villi, fluorescence of fibronectin was dem- 
onstrated in the trophoblastic basement membranes 
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Fig. 3. Chorionic villi of 13 weeks’ gestation stained with anti- 
fibronectin antibodies. Note that fluorescence in the fetal cap- 
illary walls is stronger than that in the trophoblastic basement 
membranes. (X 240.) 





Fig. 4. A chorionic villus of 20 weeks’ gestation stained with 
anti-fibronectin antibodies. Note that fluorescence in the fetal 
capillary walls is predominant. (x 240.) 


and in the connective tissue core of the villi (Fig. 1). 
Fluorescence in the trophoblastic basement membranes 
was observed in almost all of the villi. The villous stroma 
showed a loosely organized network of fibrillar fluo- 
rescence. Neither syncytiotrophoblasts nor cytotro- 
phoblasts were stained with the antibodies. In contrast, 
strong fluorescence of fibronectin was found in the peri- 
cellular matrices of nonvillous trophoblasts, namely, the 
cells forming cytotrophoblastic cell columns and cyto- 
trophoblastic shell (Fig. 2, A). Decidual tissue was only 
faintly stained with the antibodies (Fig. 2, B). 

After 10 weeks’ gestation, fibronectin was mainly dis- 
tributed around the fetal capillaries (Fig. 3). Fluores- 
cence in the trophoblastic basement membranes was 
not so prominent as in the earlier villi. Interruptions 
of the basement membrane fluorescence were occa- 
sionally observed. 

In the second-trimester placentas, fibronectin was 
seen around the fetal vessels and, to a lesser extent, in 
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Fig. 5. Chorionic villi of 40 weeks’ gestation stained with anti- 


fibronectin antibodies (A and B). These specimens were dis- 
sected after the perfusion of the placenta with citrated saline 
solution through the umbilical vein. Note prominent fluores- 
cence in the fetal vessel walls and the absence of fluorescence 
in the trophoblastic basement membranes (A). The areas of 
fibrinoid necrosis and intervillous fibrin are strongly positive 
(B). (A, x 300, B, x 240.) 


the villous stroma (Fig. 4). The trophoblastic basement 
membranes were no longer recognized as continuous 
structures. 

In term placental villi, fibronectin was stained pre- 
dominantly around the fetal vessels (Fig. 5). The stain- 
ings in the vessel walls were far more dense than those 
of second-trimester villi. The trophoblastic basement 
membranes were not stained in almost any of the villi 
(Fig. 5, A). The syncytiotrophoblast layer was virtually 
negative, as in the earlier villi. The areas of fibrinoid 
necrosis and intervillous fibrin were positively stained 
(Fig. 5, B). In the sections of larger chorionic villi, flu- 
orescence of fibronectin was densely distributed in a 
laminar fashion around the fetal stem vessels (not 
shown). 


Comment 


The present study indicated that both early and term 
chorionic villi contain fibronectin as a connective tissue 
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» component. However, the distribution of fbronec:in 

«was different between early and term chorionic vil. In 
early chorionic villi, fibronectin was localized maint» in 
the trophoblastic basement membranes. Fluorescence 
of fibronectin disappeared from the trophoblastic hase- 
ment membranes with the advance of pregnancy, al- 
though studies with the electron microscope have dem- 
onstrated that the trophoblastic basement membrane 
shows an increase in membrane thickness as the 
~ placenta matures." Therefore, compositional changes 
must occur in the trophoblastic basement membrane 
during the development of chorionic villi. 

The present study also revealed that the perice!- 
lular matrices of nonvillous trophoblasts of early chori- 
_ onic villi were stained with anti-fibronectin antibodies, 
whereas those of villous trophoblasts were not. Bord 
and Hamilton’ stated that there are numerous mitotic 
figures in cytotrophoblastic cell columns and cytotrs- 
phoblastic shell of early chorionic villi, thus indicating 
that proliferation is occurring at a high rate. Thee- 
_ fore, the present findings are compatible with the pre- 
_ vious observations that actively proliferating unditfer- 
-entiated cells produce increased amounts of fibronec- 

tin:® ° It is likely that trophoblasts have an ability to 
synthesize fibronectin when they are rapidly prolifer- 
ating, but lose it as they mature. 

In the term placentas, fibronectin was localized 
around the fetal vessels and in the stroma of the vilti. 
Biochemical characterization of term placental fibro- 
nectin recently reported by Zhu et al.‘ and from oar 

¿laboratory demonstrated that placental fibronectin dif- 
< fers from plasma fibronectin in the carbohydrate struc- 
= ture: This suggests that placental fibronectin is of tissue 
.-origin(s) other than plasma. Because of the dense de- 
¿| position pattern around the fetal vessels, it is unlikely 
that this fibronectin is of trophoblastic origin. There- 
fore, term placental fibronectin may be derived from 
~ the cells in the connective tissue core, including fibro- 
blasts and endothelial cells; both cell types have been 
shown to synthesize fibronectin in vitro." >" 
The changes in the distribution observed in this study 
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suggest that placental fibronectin may be produced by 
different cell types and may play different biologic roles 
according to the developmental stage of chorionic villi. 
Fibronectin of early chorionic villi may act not simply 
as a lissue-supporting material but as a modulator of 
proliferation and organization of trophoblastic tissues. 
It would be quite interesting, therefore, to study the 
effects of fibronectin on the cells of trophectoderm, 
with the use of cultured animal embryos. 


We are grateful to Dr. Hiroshi Nagai for the generous 
supply of human placentas. 
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: Erythrocyte filterability and fetal development in normal 


_ pregnancy 


‘Manabu Kaibara, M.D., Yuriko Marumoto, M.D., and Takuro Kobayashi, M.D. 


-= Tokyo, Japan 


| The relationship between maternal erythrocyte filterability determined in late pregnancy and infant birth 
weight was studied in uncomplicated pregnancy. There was.a significant positive correlation (r = 0.7671, 
_P <.0.005). Maternal erythrocyte filterability is suggested to be an indicator of flow state. of the placental 
"microcirculation, which affects fetal development. (Am J OBsTET GYNECOL 1985;152:719-20.) 


Key words: Birth weight, erythrocytes, erythrocyte filterability, placental microcirculation, 


“rheology 


An erythrocyte can pass through vessels smaller than 
its own diameter. This property of an erythrocyte is 
referred to as filterability. Reduced erythrocyte filter- 


a ~ ability has been demonstrated to occur in abnormal 


_ pregnancies such as intrauterine growth retardation or 
severe preeclampsia.' In the present study the rela- 
“tionship between filterability of erythrocytes from 
© women with uncomplicated pregnancies and the birth 
weights of their infants was investigated. 
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Material and methods 

Forty women with normal pregnancies who were de- 
livered of singleton term infants were selected at rans. 
dom. During 36 to 38 weeks’ gestation antecubital 
venous blood was collected from these subjects 
and anticoagulated with ethylenediaminetetraacetic 
acid. Erythrocyte filterability was determined by a fil- 
tration method modified by us.’ Correlations were pers 
formed by means of the method of least squares. 


Results and comment 
The birth weights of the infants ranged from 2500 


to 3980 gm. The erythrocyte filterability ranged from T T 
7.5 to 24.3 pl/sec. The relationship between them ise 


demonstrated in Fig. 1. There was a highly significant, 
correlation (r = 0.7671, p < 0.005) (Fig. 1). 
It has been demonstrated that fetal development is 
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Fig. 1. The relationship between erythrocyte filterability of maternal blood and the birth weights of 


infants. 
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dependent on the uteroplacental blood flow. Whermthis 
_ flow is reduced, fetal development is impaired. In «ch 
circumstance, a decrease in erythrocyte filterability bas 
also been reported.’ Although the area of erythroerte 
. filterability and its influence on the placental circulation 
_ isstill new, itis apparent that the filterability of maternal 
_ erythrocytes is closely related to the flow state of the 
placental microcirculation and that it affects fetal de- 
- velopment in normal pregnancy as well as in cerain 
abnormal pregnancies. 
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CORRESPONDENCE 
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Conservative surgery for the management of a 

second-trimester cervical pregnancy 
To the Editors: 

I would like to take this opportunity to comment on 
the article by ten Kate-Booij and Wallenburg entitled 
“Conservative treatment of postpartum hemorrhage in 
a second-trimester cervical pregnancy” (AM J OBSTET 
GYNECOL 1984;150:103). 

The authors are to be congratulated for their aim of 
preserving the childbearing function of a young patient 
who suffered a cervical pregnancy. This must always 
be the goal of the clinician. However, they must be very 
lucky because they were able to control bleeding by 
packing the cervical cavity and by abdominal com- 
pression. 

From the literature available to me concerning cer- 
vical pregnancy during the second trimester,'* only in 
one case (Lange and Sjoolie) were they able to control 
hemorrhage in a 22-year-old patient by curettage and 
cervical packing. 

In a more recent publication’ conservative surgery 
was proposed if other conservative measures failed to 
control the massive bleeding. 

It is suggested that after hysterotomy, by partial ob- 
literation of the enlarged cervical cavity with inter- 
rupted sutures, as after the enucleation of large cervical 
myoma, hysterectomy can be avoided. 

In this respect the publication of ten Kate-Booij and 
Wallenburg is not the first one that describes successful 
conservative treatment of a cervical pregnancy discov- 
ered in the second trimester. 

K. Tympanidis, M.D. 
Mitera Maternity Hospital 
Erythrou Stavrou 6 
Amarousion, Athens, Greece 
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Reply 
To the Editors: 

We are pleased to comment on Dr. Tympanidis’ let- 
ter. The essence lies in the final remark that we were 
not the first to describe successful conservative treat- 
ment of postpartum hemorrhage in a second-trimester 
cervical pregnancy. We were aware of the publication 


by Lange and Sjoolie (1975), but in the case described 
by these authors there was only minimal bleeding. Fur- 
thermore, the authors themselves cast doubt on the 
diagnosis of cervical pregnancy because histologic ex- 
amination showed chorionic villi in tissue removed 
from the cervical canal as well as in that obtained from 
the uterine cavity. Dr. Tympanidis’ 1984 article is cer- 
tainly of considerable interest, but it was published at 
the same time as ours and could therefore not be known 
to us when we prepared our report. 

Finally, we may have been luckier than others, but 
we would like to emphasize that, as demonstrated in 
the literature cited by Dr. Tympanidis, packing alone 
will usually not be sufficient to control the bleeding. 
The essential procedure is compression of the bleeding 
cervix between the abdominal hand and the intravag- 
inal hand for an extended period of time. 

Marianne J. ten Kate-Booy, M.D. 
Henk C. S. Wallenburg, M.D., Ph.D. 
Department of Obstetrics and Gynecology 
Erasmus University Medical School, EE 2283 
P.O. Box 1738 
3000 DR Rotterdam, The Netherlands 


Fetal pericardial fluid 


To the Editors: 

One of the conclusions of Jeanty et al. in their article 
entitled “Fetal pericardial fluid: a normal finding of the 
second half of gestation” (AM J OBSTET GYNECOL 
1984;149:529) is that the layer of pericardial fluid never 
exceeds 2 mm in patients between 26 and 40 weeks of 
gestation. If it does exceed 2 mm, further investigations 
should be performed to exclude reactive hyperemia, 





Fig. 1. Four-chamber apical view. The 4 mm space between 
the arrows is the pericardial fluid layer. LA, left atrium; LV, 
left ventricle; RA, right atrium; RV, right ventricle. (Aloka 
SSD-256.) 
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Fig. 2. M-mode directed two-dimensional echocardiography. 
The cursor is at the level of the arrows in Fig. 1. A clear-cut 
pericardial fluid (PF) layer is demonstrated (arrow). 


hypoalbuminemia, immune disease, and other causes 
of hydrops fetalis. 

Just recently we performed an ultrasound exami- 
nation of a woman at 39 weeks of gestation to rule eut 
intrauterine growth retardation. On two-dimensional 
real-time and M-mode ultrasound we visualized a con- 
siderable amount of pericardial fluid. The width of the 
pericardial fluid layer was 4 to 5 mm (Figs. 1 and 2). 
Cardiac anatomy and function were normal. A healthy 
normal male infant was delivered a week later. 

Three days after delivery two-dimensional real-time 
and M-mode echocardiography confirmed the diag- 
nosis of pericardial effusion. The effusion disappeared 
gradually during the following week. A thorough in- 
vestigation revealed a completely healthy neonate. 

We wonder whether the normal range of pericardial 
fluid width may be larger than that proposed by Jeanty 
et al. 

S. Yagel, M.D. 
A. Hurwitz, M.D. 
Department of Obstetrics and Gynecology 
Hadassah University Hospital, Mount Scopus 
P.O. Box 24035 
Jerusalem, Israel 


Dorsiflexion of the big toe—A sign of impending 

fetal micturition 
To the Editors: 

It is well known to pediatric radiologists performing 
voiding cystoureterograms that pseudo—Babinski sign 
heralds micturition in young infants.' This sign is mot 
well understood but probably relates to an as yet non- 
mature central nervous system. 

We observed the same phenomenon occurring in 
utero in almost every case (Fig. 1). Whenever dorsi- 
flexion of the big toe is observed by ultrasound. im- 
mediate attention should be focused to the fetal urinary 
bladder. Indeed the bladder size diminishes, and its 
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Fig. 1. Fetal ultrasound demonstrating dorsiflexion of the big 
toe (arrow indicates big toe). 


image disappears. The importance of this observation 
is that it enables the sonographer to study fetal mic- 
turition. It is quite possible that such diagnoses as pri- 
mary vesicoureteral reflux and posterior urethral valve 
could be precisely identified in utero. 

Israel Meizner, M.D. 
Division of Obstetrics and Gynecology 
Soroka University Hospital and Faculty of Health Sciences 
Ben-Gurion University of the Negev 
Beersheba, Israel 

Jacob Bar-Ziv, M.D. 
Department of Pediatric Radiology 
Soroka University Hospital and Faculty of Health Sciences 
Ben-Gurion University of the Negev 
Beersheba, Israel 
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Prophylactic antibiotics unjustified for 
unselected abortion patients 
To the Editors: 
Grimes and co-authors are esteemed colleagues 
whose analysis of prophylactic antibiotics for curettage 
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abortion (AM J OBSTET GYNECOL 1984; 150:689-94) un- 
fortunately omits or leaves unclarified a number of im- 
portant aspects and is misleading. Although the authors 
do not come to any conclusion other than “the literature 
suggests that prophylaxis is effective in reducing febrile 
morbidity from abortion,” they, and a number of read- 
ers, unjustifiably conclude that antimicrobial chemo- 
prophylaxis is universally required for this procedure 
and that the primary question remaining is determi- 
nation of the “optimal antibiotic regimen.” This is not 
the case. 

The three randomized clinical trials analyzed and 
another larger, unpublished, double-blinded, placebo- 
controlled, randomized study do not establish the 
benefit of uniform chemoprophylaxis for curettage 
abortion.'* Stewart's study of approximately 2000 first- 
trimester curettage abortions in private patients dem- 
onstrates no benefit from receiving tetracycline versus 
placebo in preventing postabortal pelvic infection.’ The 
95% confidence limits of relative risk for outcomes in 
the studies of Krohn and Westrom and their colleagues 
include 1.0 and do not demonstrate statistical signifi- 
cance.'? The third and largest analyzed study per- 
formed by Sonne-Holme et al.’ does demonstrate sta- 
tistical significance. Sonne-Holme et al. usefully point 
out that the subgroup of women with a clinical history 
of pelvic inflammatory disease accounted for this dif- 
ference. These authors conclude that “prophylactic ad- 
ministration of antibiotics for first-trimester abortion 
should be used in women who have had pelvic inflam- 
matory disease.” Studies of the related question 
of chemoprophylaxis for hysterosalpingography yield 
similar results and recommendations.”° Other studies 
analyzing the cervical presence of upper genital tract 
pathogens Chlamydia trachomatis and Streptococcus aga- 
lactiae on first-trimester postabortal morbidity do not 
demonstrate excess risk.” * 

The risk/benefit ratio of tetracycline use for induced 
abortion is more complex than is considered. The eval- 
uation of Harrison et al.’ of the effect of a short course 
of prophylactic minocycline on acquisition of gonor- 
rhea demonstrated that this treatment was not only 
incompletely effective but was associated with selection 
of relatively resistant strains of Neisseria gonorrhoeae. 
Other untoward reactions to tetracycline and other an- 
tibiotic use include hypersensitivity, photosensitivity, 
immunosuppression, increased susceptibility to enteric 
infection, candidiasis, and ecologic alteration.'” '' Re- 
cent data demonstrate human infection with antibiotic- 
resistant bacteria ascribed to routine use of tetracycline 
in the environment.” 

The authors equate the sequelae of postabortal fe- 
brile morbidity, which is most frequently endometritis, 
with community-acquired acute salpingitis and suggest 
substantially increased risks of infertility and ectopic 
pregnancy. A recent review by Hogue et al.'* does not 
establish these risks. Neither does a recent evaluation 
of postcesarean febrile morbidity caused presumably 
by endometritis."" The evaluation of pelvic infection 
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by Svensson et al. confirms the differing fertility 
outcomes of presumed endometritis and salpingitis. 
Chung et al.'® note that the highest rates of postabortal 
ectopic pregnancy occur in women with retained se- 
cundines. This observation emphasizes the importance 
of operative care in preventing postoperative compli- 
cations. Certainly all postabortal morbidity should be 
treated expeditiously and effectively. 

In sum, present data do not establish that antibiotic 
prophylaxis in first-trimester abortion is of benefit to 
all groups of women. Rational chemoprophylaxis re- 
quires delineation of patients who are at measurable 
risk and who may measurably benefit from a specific 
treatment. In the absence of further satisfactorily con- 
trolled evaluations, Sonne-Holme et al.'s recommen- 
dation of short-course antibiotic prophylaxis restricted 
to women with a clinical history of pelvic inflammatory 
disease appears appropriate. As noted, microbiologic 
identification of N. gonorrhoeae and C. trachomatis lower 
genital tract infection with full treatment of patients 
and partners with test of cure is required. Indiscrimi- 
nate chemoprophylaxis may lead to inadequate ther- 
apy, hasten appearance or selection of resistant bacte- 
ria, and be a source of care provider apathy in using 
aseptic technique and in screening and treatment of 
gonorrhea and chlamydia infections. Recommenda- 
tion of antimicrobial chemoprophylaxis for unselected 
women requiring first-trimester abortion remains un- 
justified. Such recommendations are reminiscent of the 
cartoon in The New Yorker in which an arms dealer says 
to a prospective customer, “What we are selling here is 
peace of mind”—rather than a proven benefit. 

James A. McGregor, M.D.C.M. 

Department of Obstetrics and Gynecology 
University of Colorado Health Sciences Center 
4200 East Ninth Avenue 
Denver, Colorado 80262 
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Reply 
To the Editors: 

We appreciate the opportunity to respond to Dr. 
McGregor’s thoughtful letter. His comments show how 
even the closest of colleagues can disagree when inter- 
preting the scientific literature. We will address his con- 
cerns in sequence. 

First, we believe that data summarized in our report 
do “establish the benefit” of routine prophylaxis. We 
were familiar with the oral presentation of Dr. Stewart, 
but we chose not to include it in our review, since it has 
not been completely analyzed, subjected to peer review, 
or published. Of more importance, it is the only study 
not to have found a reduction in morbidity associated 
with prophylactic antibiotics. On the other hand, a re- 
cent randomized clinical trial' of metronidazole for 
first-trimester abortion has found a powerful protective 
effect of prophylaxis. The morbidity in the treated 
group was reduced by four-fifths (p < 0.025). Another 
study? has found a powerful protective effect of pre- 
phylactic antibiotics. This linear logistic regression anal- 
ysis of 26,332 first-trimester abortions found that use 
of prophylactic antibiotics reduced febrile morbidity by 
two-thirds, a statistically significant decrease. Publica- 
tion of this report will bring to 10 the total number of 
reports in the literature, all of which have found a 
protective effect of prophylaxis. 

The fact that not all the decreases in morbidity re- 
ported in our review reached statistical significance may 
be the function of small-sample sizes; this limitation is 
more than overcome by the striking consistency of the 
protective effect found by investigators around the 
world. McGregor also cites one unpublished study sug- 
gesting that the presence of Chlamydia trachomatis in the 
cervix does not increase the risk of postabortal mor- 
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bidity. Again, the weight of published evidence*? sug- 
gests otherwise (including one study® published in the 
same issue as our article). 

Second, Dr. McGregor notes that administration of 
tetracycline is not without risks. We agree. Neverthe- 
less, serious complications are extremely rare. As noted 
by the American Medical Association, “All tetracyclines 
have relatively low toxicity at usual dose levels.”’ More- 
over, one group of infectious disease experts’ has stated 
that “the activity of doxycycline against aerobic gram- 
negative organisms, as well as Bacteroides fragilis, com- 
bined with its ability to penetrate tissues of the female 
reproductive system and gastrointestinal tract, and its 
12-hour dosing interval make it an ideal agent for pro- 
phylaxis in vaginal and abdominal hysterectomies and 
gastrointestinal surgery.” The risk of such short-term 
therapy leading to antibiotic resistance is extremely 
slight; giving prophylaxis for abortion is not analogous 
to adding antibiotics to cattle feed.° 

Third, we agree with McGregor that endometritis is 
a more frequent infectious complication of abortion 
than is salpingitis, yet the risk of the latter is well es- 
tablished.*® Prevention of both endometritis and sal- 
pingitis is the goal of prophylaxis. Whether salpingitis 
is acquired through sexual contacts in the community 
or through curettage abortion seems irrelevant; salpin- 
gitis damages subsequent fertility. In addition, while 
abortions in general are not associated with an in- 
creased risk of ectopic pregnancy in later pregnancies, 
those abortions complicated by infection may be. The 
overall lack of association between induced abortion 
and both infertility and ectopic pregnancy” may reflect 
the current widespread use of prophylactic antibiotics. 

Fourth, Dr. McGregor notes that the “present data 
do not establish that antibiotic prophylaxis in first- 
trimester abortion is of benefit to all groups of women.” 
Again, we agree. As we discussed in our article, selective 
administration of prophylaxis to those women at high- 
est risk of infection would be desirable. Unfortunately, 
we feel current methods of identifying those high-risk 
groups are inadequate. Since all published studies have 
shown a lowering of overall morbidity when prophy- 
laxis is used, routine use seems a preferable alternative 
until better methods for identifying high-risk women 
are available. We feel the next clinical trials of antibiotic 
prophylaxis should address this issue. 

The Medical Letter consultants” cited only two of the 
eight published studies reviewed in our article. Since 
these consultants may have been unaware of the ma- 
jority of studies which we had on this subject, it is un- 
derstandable that we reached somewhat different con- 
clusions. Although McGregor states that the Medical 
Letter “does not recommend antimicrobial administra- 
tion for uterine curettage,” the issue in question lists 
under “Recommended Drugs” aqueous penicillin G for 
first-trimester abortion patients with previous pelvic in- 
flammatory disease and cefazolin for second-trimester 
abortion patients. 

Prophylactic antibiotics are widely used for many 
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types of surgery in the United States.” Use of short- 
term prophylactic antibiotics for curettage abortion 
likewise is firmly entrenched in abortion practice in the 


United States; a 1981 survey of members of the Na- 


tional Abortion Federation (who provide about half of 
all abortions in this country) revealed that “70% always 
or usually prescribe antibiotics following the proce- 
dure.” Thus we estimate that at least several million 
women have received prophylactic antibiotics for abor- 
Hon during the past dozen years in the United States. 
“= We are unaware of any serious complications from ad- 
verse reactions to these antibiotics. On the other hand, 
-infection is a leading cause of death from abortion. 
Use of tetracyclines for prophylaxis in this setting is 
inexpensive, safe, and effective. We believe the benefits 
cof prophylaxis outweigh the risks. In the absence of 
better methods of identifying women at high risk, rou- 
tine use seems reasonable on the basis of existing in- 
‘formation. As noted by the arms dealer in McGregor’s 
-. New Yorker cartoon, we indeed hope to be promoting 
peace of mind—and we are sticking to our guns. 
2 David A, Grimes, M.D. 
Kenneth F. Schulz, M.B.A. 
A Willard Cates, Jr., M.D., M.P.H. 
< Centers for Disease Control 
“Atlanta, Georgia 30333 
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Table I. Seminal parameters studied* 
Parameter 
Semen volume (mi) 


pH 

Sperm density (1000/ml) 

Sperm motility (%) 

Fructose (mmol/L) 

Zinc (mmol/L) 

Total sulfhydryl compounds 
(mg/dl 


165.00 + 25.00 
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Total sulfhydryl compounds in human seminal 
plasma 
To the Editors: 
Thiols are critical for regulation of enzymatic activity, 
protein synthesis, membrane transport systems, micro- 


tubule assembly, hormone structure and receptors, = 


conformation and aggregation of proteins.’ Human se- 
men is rich in proteins, enzymes, and spermatozoa. 
Maintenance of structure and function of spermatozoa, 
spermatozoal motility, possibly capacitation, and even 


fertilization may similarly be dependent upon such a 
thiol compounds. It has been shown that spermicidal > 


compounds like copper exert their action by binding 
sulfhydryl groups.” As there was very scant information 
available regarding the total sulfhydryl compounds in’ 
human seminal plasma, estimation of total sulfhydryl 


compounds by use of the method of Beutler et al.) waso 
carried out. Human semen collected by masturbation’. 


after a period of 5 days of abstinence from normal... 
volunteers (n = 15; 25 + 5 years old) and patients with 
prostatic infection (n = 15; 30 + 5 years old) were sub-. 
jected to routine semen analyses (Table 1) along with 
estimations of fructose and zinc as markers of accessory) 
reproductive glandular functions.’ 

As reported earlier there was marked decrease in 
sperm density, motility, semen volume, and biochemical 
markers studied in the semen of patients with prostatic 


Patients 


3.0 + 1.0 
7.45 > 0.05 


1.5 + 0.257 
7.95 + 0.075 


80.00 + 15.00 28.00 + 5,57 
70.00 + 5.00 30.00 + 6.57 
9.80 + 1.25 10.50 + 2.00 
2.20 + 0.75 0.60 + 0.40} 


90.00 + 25.007 





1C i *Vahies are means + SEM of 15 cases per group. 
ofp = 6.0L ” 























infection.’ Along with the fall in these parameter the 
levels of total sulfhydryl compounds were also com- 
paratively lower in the patients’ samples. There seems 
to be good amounts of sulfhydryl compounds present 
- in the seminal plasma of normal cases. Thus it appears 
worthwhile to study further the role of thiols in semen 
metabolism. 
coe: D. S. Sieriff 
Department of Biochemistry 

The Arab Medical University 
er PO. 7025 
| Berka, Benghazi, Libya 
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EIGHTH ANNUAL MICROSCOPIC AND CLINICAL REVIEW IN 








OB-GYN PATHOLOGY 
& ONCOLOGY 


HOTEL MERIDIEN NEW ORLEANS 


SEPTEMBER 29 - 
OCTOBER 4, 1985 


Five-day In-depth Review 
of the 
Female Reproductive System 
Daily Microscopic Lab 
(microscope required, rentals available) 
Optional Endocrine Review 


Microscopic and Clinical Review — $625 


Optional Endocrine Review — $100 


Faculty: 

Raymond H, Kaufman, M.D. 
Demel K. Roberts, M.D., Ph.D. 
.. Taylor Wharton, M.D. 

J. Donald Woodruff, M.D. 
Douglas V. Horbelt, M.D. 





NEW ORLEANS, LOUISIANA 


Matti Korhonen, M.D., Ph.D. 
Tim H. Parmley, M.D. 
Ralph M. Richart, M.D. 

Joe Leigh Simpson, M.D. 
James C. Warren, M.D., Ph.D. 
Max Wells, M.D. 


43 hours AMA & ACOG credit available 


For Further Information: 


Division of Continuing Medical Education 


Wesley Medical Center 
550 N. Hillside 
Wichita, KS 67214 
(316) 688-3316 


Division of Postgraduate Education 
The University of Kansas 
School of Medicine-Wichita 
Wichita, KS 67214 
(316) 261-2636 








Obstetrics & 
Gynecology 


You are a gifted physician, board certified or eligible. 
You are ready to establish a practice, or you're dissatisfied 
with the limitations of your current practice. You are 
searching for an outstanding career opportunity that 
combines the chance to practice superior, compassionate 
women’s healthcare with the ability to use the latest 
equipment in a state-of-the-art facility. 

The affiliation with our innovative, rapidly-expanding 


r group affords you these opportunities and more: a facility 


equipped to perform laser surgery, laparoscopy, 
hysteroscopy, colposcopy, fetal monitoring. Excellent 
benefits including paid professional liability insurance, 
bonuses, educational programs, travel and expenses, 


“health insurance, vacation and sick time, Opportunities 


‘for research and university affiliation. A variety of loca- 


tions for practice. 
The WOMEN’S MEDICAL CENTER OF AMERICA 
offers these opportunities to the exceptional physician. 


For consideration, reply to 


Womens Medical Center 


of America 
3451 66th Street North, St. Petersburg. Florida 33719 


WA 





















CLINICAL GENETICIST 


The Baystate Medical Center is seeking a Clinical 
Geneticist for its regional program serving a popu- 
lation of 850,000 in Western Massachusetts. Re- 
sources include the regional program in Ultrasound 
and the recent development of the Cytogenetics 
Laboratory. Responsibilities include the regional 
satellite clinics, hospital consultation service (new- 
born as well as adult), membership on the Perinatal 
Team, medical student, resident and outreach edu- 
cational programming and clinical investigation. 
Academic appointment and salary are competitive 
and based on prior experience. 

Reply to: 





Paul von Oeyen, M.D. 
Chief, Maternal-Fetal Medicine 
(413) 787-5323 
or 
Karen Ferroni, M.D. 
Director of Antepartum Testing Unit 
(413) 787-5345 
Department of Obstetrics and Gynecology 
BAYSTATE MEDICAL CENTER 
759 Chestnut Street 
Springfield, MA 01199 


An equal opportunity employer M/F/H. 











COME TO FLORIDA! 


OBSTETRICIAN/ 
GYNECOLOGIST 
EXCEPTIONAL CAREER 
OPPORTUNITY!! 


Board certified or board eligible OB/GYN 
physician to join active established group 
practice in growing east coast central F lorida. 


Modern free standing birthing center. Pro- f 





gressive 303 bed acute care hospital with iri- 
tensive care nursery facilities. Excellent finan- 
cial package and fringe benefits offered. 


| Please send curriculum vitae to: 
William C. Strain 

Director of Physician Recruitment | 

Wuesthoff Hospital | 

PO. Box 6 | 

Rockledge, FL 32955 | 

or call | 

(305) 636-2211 ext. 3574 






































DIRECTOR OF 
MEDICAL EDUCATION 
OB/GYN 
622-bed teaching hospital has position 
available for board certified OB/GYN to 
supervise and coordinate educational 


programs for eight residents and many 
medical students. 


The individual will serve as Associate 
Director for the department of OB/GYN 
which includes 18 Physicians. Academic 
experience and sub-specialty training 
preferred. Competitive salary and bene- 
fits program. 

Our teaching hospital is located 
in a Southeastern Pennsylvania 
suburb, near mountains and sea- 
shore resorts, and Philadelphia, 
New York and Washington, DC. 
Reply to: 


Dr. Edgar Lloyd, 
Medical Director, ae 
The Reading Hospital 


and Medical Center “ifm pee 
Reading, Pennsylvania 19603 à 


Empioyec M 









an Enua Opportunity 





MEMORIAL REIDER LASER CENTER 
aed 


LASER 
SYMPOSIUM ON 


GYNECOLOGY © 


Program Director: 

Donald R. Ostergard. M.D. 
Program Coordinator: 
Marguerite Trevor, R.N., M.N. 






Date: 

September 27 & 28, 1985 
Location: 

Memorial Medical Center 

of Long Beach, CA 

Featured Guest Speakers: 
Michael Baggish, M.D. 

State University of New York 
Donald R. Ostergard, M.D. 
Memorial Women’s Hospital 


Allan Shanberg, M.D. 
Memorial Reider Laser Center 


Course Description: 


e Medical Advances and future 
developments for laser usage in 
Gynecology 


ə Guidelines on case selection, 
operative techniques and clinical 
results 


e Laser application and safety 
precautions 


e Hands-on laboratory experience 


Approved for 12 hours of category 1 
credit 


For further information contact: 

Center for Health Education 

Memorial Medical Center of Long Beach 
P.O. Box 1428 

Long Beach, CA 90801-1428 

(213) 595-3811 
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OB/GYN SPECIALISTS 
: Multispecialty group in midwestern 
university city with FFS and HMO 
_ seeks BC/BE OB/GYN to join estab- 
lished department. Liberal benefits, 
-guaranteed salary 1st two years. 


Send CV to: 


John W. Willis, M.D., Chairman 
Staff Development Committee 
Central Ohio Medical Group 
497 East Town Street 
Columbus, Ohio 43215 































Positions available for BE/BC 
OB/GYN's in successful ptimary 
care group practices of the 
Hitchcock Clinic. Opportunity offers: 


«Academic appointment to 
Dartmouth Medical School. 

. Support of a full administrative. 
staff. 

+ Competitive salary and benefits 
package. 

e Simplicity of semi-rural, 
New England lifestyle. 


Interested candidates should. 
forward their curriculum vitae to: 
Kevin Stone 


THE HITCHCOCK CLINIC | 
Dartmouth-Hitchcock i 
Medical Center 
Hanover, NH 03756 


An equal opportunity employer 
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Here’s what 
MOSBY’S 
BOUND | 
VOLUMES 
can add to 
your practice! 





MOSBY 


TIMES MIRROR 


Handsomely bound in durable buckram with rich 
gold stamping, bound journal reference volumes are 
important to every successful practice. 


e gives quick and easy access to important journal 
articles 

e eliminates problems with missing issues or pages 

e makes your regular subscription a “working” copy 
to mark up, tear from, or file 

e offers an inexpensive and easy way to guarantee 
bound reference volumes — prices include shipping 


You Must Order Now! 

Bound volumes are made up from over-run copies 
of each journal issue. You never worry about send- 
ing out your personal copies. But over-run quanti- 
ties are limited. We need your order today! 

Bound volumes are only available to current sub- 
scribers and may not be ordered in place of a regu- 
lar journal subscription. Payment must accompany 
your order. 


Credit Card Orders In The U.S. Call FREE: 

1-800-325-4177, ext. 351 

(In Missouri, call collect: (314) 872-8370, ext. 351) 
ABS-044 


| YES! Send me the 1985 bound 


| volumes of: 


AMERICAN JOURNAL 
OF OBSTETRICS 
AND GYNECOLOGY 
Jan.-April, 1985 (Vol. 151. No. 1-8) 
May-Aug.. 1985 (Vol. 152, No. 1-8) 
Sept.-Dec., 1985 (Vol. 153. No. 1-8) 

Total 1985 Price, Three Volume Set 


USA 
$74.50 


yO 


International 
$95.05 


All orders must include payment, (Please print) 


My check tor $ 


is enclosed 





O VISA 





MasterCard 








Card No _ 
Exp. date 


Name 


Journal Subscriber No 


| Address ———— —q——n——— 


| Cie: = 
i State ———— 


l Clip and return coupon to: The C.V. Mosby 
Company, Attn: Bound Volumes, 11830 

l Westline Industrial Dr., St. Louis, MO 
63146. Outside the U.S. please pay by 

| check drawn ona U.S. bank in U.S. dollars 

| or use credit card. 


Zip 
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If the movement needs improvement... 
Colace or Peri-Colace 





Recommend the time-tested anticonstipants that relieve gently 
and reliably. Colace (docusate sodium) softens the stool and helps prevent 
straining...especially important for patients with anorectal disorders. 

When laxative action is also needed, Peri-Colace (casanthranol and 
docusate sodium) both softens stools and stimulates peristalsis to correct 
constipation, usually overnight. 

Colace and Peri-Colace offer you the flexibility of 50 mg and 100 mg 
capsules, syrup, or liquid. Recommend them with confidence for virtually 
all your adult and pediatric patients. 


Gentle relief you've relied on for over 25 years 


GOLACE ~» PERIGOLACE a 


(stool softener) laxative plus stool softener) 


Mead himen 


PHARMACEUTICAL DIVISION 
COLACE® is a Registered Trademark of Mead Johnson & Company: © 1985 Mead Johnson & Company, Evansville, Indiana 47721 U.S.A. J-V2 
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for both of you. 


W 29% lower progestin dose than1/35! 


Y Full-cycle breakthrough bleeding 
control equal to 1/35: 


7” Unique“low-higher-low” phasing 
for extra mid-cycle protection. 


” Norethindrone-based for low 
metabolic impact?’ 


Y Supplied in the patient-preferred 
Wallette pill dispenser’ 


Serious as well as minor side effects have been reported 
following the use of all oral contraceptives. These include 
thromboembolic disease. Please see brief summary of 
full prescribing information on next page. 


1. 1/35 formulations contain 1.0 mg norethindrone with 0.035 mg ethinyl 
estradiol. BTB comparisons are based on the first three cycles of use. 
Data available from Syntex Laboratories, Inc. 

2. Wynn V, Niththyananthan R: The effect of progestins in combined oral 
contraceptives on serum lipids with special reference to high-density 
lipoproteins. Am J Obstet Gynecol 142:766-772, 1982. 

3. Wynn V: Effect of duration of low-dose oral contraceptive administration 
on carbohydrate metabolism. Am J Obstet Gynecol 142:739-746, 1982. 

4. In an independent survey the Wallette™ pill dispenser was pretora to 
the Ortho pepe by 7 out of 10 prospective OC patients. Data avail- 
able from Syntex Laboratories, Inc. 


| Syntex Laboratories, Inc. 
[S| SYNTEX | | Palo Alto, California 94304 © 1985 Syntex Laboratories, Inc 
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O RETHINDRONE AND ETHINYL ESTRADIOL) 











TABLETS 


ORAL CONTRACEPTIVE (0.C.) AGENTS 


indications Prevention of pregnancy. DOSE-RELATED RISK OF THROMBOEM- 
BOLISM. Because studies have shown a positive association between OC estro- 
gen dose and tisk of thromboembolism, it is prudent to minimize estrogen 
exposure. Prescribe an OC with the teast amount of estrogen compatible with an 
acceptable rate and patient acceptance. Start new users on OCs 
containing 0.05 mg or fess of estrogen. 

Contraindications 1. Known or suspected pregnancy (see Warning #5). 2. 
‘Thrombophiebitis or thromboembolic disorders, 3. Past hi of deep vein 
thrombophlebitis or thromboembolic disorders, 4. Undiagnosed abnormal genita) 
bleeding. 5. OCs should not be used by women who have or have had any of the 
following: a. cerebral vascular or coronary artery disease, including myocardia 
infarction. b. known or suspected parcinome of the ae i ca known or a 
pected estrogen dependent neoplasia. d. benign or malignant liver tumor tha 

developed during use of OCs or other estrogen containing products. 


WARMNGS: Dente Increases the risk of serious cardiovasce- í 
lar side affects OC use. risk Increases with age and with heavy | 
and is quite marked in women 
shouid be strongly advised not 


The use of OCs is associated with increased risk ot several serious conditions | 
including thromboembolism, stroke, myocardial infarction, liver tumor, galt 
bladder disease, visual disturbances, fetal abnormalities, and hypertension, 
Practitioners. presenning OCs shouid be familiar with the following intorma- 
tion relating to these risks. | 


1, Thromboembolc Disorders and Other Vascular Problems; An increased risk ot 
thromboembolic and thrombotic disease associated with OC use is established. 
One demonstrated an increased relative risk for fatal venous thramboem- 
bolism and several studies demonstrated it for non-fatal venous thromboembol- 
ism. They estimate that OC users are 4-11 times more likely than nonusers t0 
develop these diseases without evident cause. One British study reported an 
excess death rate of 40% in OC users, most of which resulted trom cardiovascu- 
lar disease. Another British study showed a lower death rate in OC users than 
Sonera: an organa in card ye Seas was seen DUN was not satisticaly 
significam. . prospective study failed to disclose increas ity rates 
from cardiovascular disorders, but a subset analyzed as a retrospective, case- 
contro} study showed significant increases in venous thromboembolism, CERE- 
BROVASCULAR DISORDERS. Two American studies demonstrated an increased 
relative risk for stroke nat shown in prior British studies. In an American study ot 
brova: disorders in women with and without predisposing causes, 
relative risk of hemorrhagic stroke was estimated as 2.0 times ter and 
thrombotic stroke as 4-9.5 times greater in users than nonusers. A British long- 
term follow-up reported in 1976 a highly significant association between 
OC use and stroke. Another study had sted an association in 1974, but the 
number of cases was too small to estimate the risk. Subarachnoid hemorrhage 
has been shown to be increased by OC use in British and American studies. 
Smoking alone increases incidence of these accidents; smoking and pill use 
appear to increase risk more than either alone. 
MYOCARDIAL INFARCTION (MI). Increased relative risk of MI associated with 
OC use has been reported. One British study found that the greater the number of 
underlying risk factors for coronary artery disease (ci smoking. hyperten- 
sion, hypercholesterolemia, obesity diabetes, history of preeclamptic toxemia) 
the the risk of developing Mi, regardiess of OC use, OCs were an 
additional risk factor, in terms of relative risk, it has been estimated that 
nonsmoking OC users (smoking is considered a major predisposing condition to 
Mi) are twice as likely to have a fatal MI as nonsmoking nonusers. OC users who 
are smokers have a S-fold increased risk of fatal mfarction compared to non- 
smoking users, and a 10-12-fold increased risk compared to nonsmoking non- 
users. The number of cigarettes smoked is important, in determining the 
importance of these relative risks, baseline rates tor various age groups must be 
considered. Estimates are based on British vital statistics which show acute Mi 
death rates 2-3 times less than in the U.S. So U.S. death rates could be higher} 
importance of other predisposing conditions in determining relative and absolute 
risks has not been quantified; other synergistic actions may exist. RISK OF 
DOSE. Using data from several national adverse reaction reporting systems. 
British ir tors concluded that risk of thromboembolism, including coro- 
nary thrombosis, is directly related to es dose in OCs. OCs with 01 mg or 
more of estrogen were associated with a higher risk of thromboembolism than 
those containing 0.05-0.08 mg but quantity of estrogen may not be the sole 
factor, This was supported by a U.S. study A British study found a positive 
association between dose of progestogen or estrogen and certain thromboemboi- 
ic conditions, Swedish authorities noted decreased reporting of thromboembolic 
episodes when higher estragen rations were no longer prescribed. Careful 
epidemiological studies to determine degree of thromboembolic disease risk 
associated with progestogen-only OCs have not been done, Thramboembolic 
disease has been reported in women using trese Products and they shouid not 
be considered free of excess risk. PERSISTENCE OF RISK, Two Studies have 
suggested an increased risk may persist for 6 years after discontinuation of OC 
use for cerebrovascular disease and 9 years for Mi, another Study sug ested the 
pareience, of risk for subarachnoid hemorrhage. ESTIMATE OF EXCESS MOR- 
FALITY FROM CIRCULATORY DISEASES. A farge British prospective study esti- 
mated mortality rate per 100,000 women per year trom circulatory system 
diseases for OC users and nonusers according to age, smoking habits, and 
duration of use. The overall annual excess death rate for OC users was estimated 
to be 20/100,000 {goes 15-34—5/100,000; ages 35-44~33/100,000: ages 45- 
49- 140/100,000). Risk is concentrated in long-term users and in smokers, and 
may persist after OC discontinuation, Although the study showed a 10-foid 
increase in death due to circulatory diseases in users tor $ or more years, all 
occurred in women 35 or older. An update provided the following rates: ages 
45-34- 1/6700 for nonsmokers and 1/2000 for smokers; ages 45 and over- 
1/2500 for nonsmokers and 1/500 for smokers. Risk appeared to increase 
with parity, but not with duration of use. Unti more women under 35 with 
continuous use for 5 or more years are available, it is not possible to assess 
relative risk for this age group Date from a variety of sources have been 
to estimate the risk of death associated with various methods 
of contraception. Estimates include combined risk of the contraceptive 
method (6.9. thromboembolic and thrombotic disease for OCs} plus risk 
attributable to nancy of abortion if the method fails (which varies with 
the effectiveness of the contraceptive method}. The study concluded that mor- 
tality associated with alt contraceptive methods is below that of childbirth, 
except for OCs in women over 40 who smoke, (Rates given for pill only 
smokers for each age are for smokers as a class. For “heavy” smokers (more 
than 15 cigarettes a day}, the rates would be about double: for “light” smokers 
(less than 15), about hah.) The lowest mortality is with the condom or 
Slaphragmn backed up by early abortion. The study also concluded that OC 
users smoke, especially over 30, have greater mortality risk than OC users 
who do not smoke. 











SMOKING HABITS AND OTHER PREDISPOSING 
CONDITIONS--RISK ASSOCIATED WITH USE OF OCs 
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Physician and patient shule be alert to earliest manifestations of thromboembo- 
dic and thrombotic disorders (e.g. thrombophlebitis, pulmonary embolism. cere- 
brovascular insufficiency: conary occlusion, retinal thrombosis, and mesenteric 
thrombosis}. Should avy ef these occur or be suspected, discontinue OC 
immediately, A 4-6 fold iecreased risk of post-surgery thromboembolic complica- 
tions has been reported in OG users. if feasible, discontinue OCs at least 4 weeks 
before surgery associated with increased risk of theomboembolism or protonged 
immobilization. Betore resuning OC after major surgery or bedrest, balance risks 
af post-surgery thrombeemnctic complications with contraceptive needs, Data 
Suggest varicose veins substantially increase risk o° superficial venous thrombo- 
sis of the jeg, the risk capending on the severity of the varicosities. 2. Ocular 
Lesions: Neuro-ocular lesions such as optic neuritis or retinal thrombosis have 
been associated with OC-use Discontinue OC if there is unexplained. sudden, or 
gradual, partial or complet: toss of vision; onset of proptosis or diplopia; 
pilledema; or retinal-vascwar lesions: and institute appropriate diagnostic and 
utie measures. 3 Carcinoma: Long-term continuous administration of 
natural or synthetic estrogen n certain animals increases certain tumors, benign 
or malignant, such as beaasi, cervix, vagina, uteres, ovary, pituitary and liver. 
Certain synthetic progestagens, none currently in OCs, increase the incidence af 
mammary nodules, benign ang malignant, in dogs. Several retrospective case- 
control studies reported an mereased relative risk (31-139 times} associating 
endometrial carcinoma with the prolonged use of estrogens in postmenopausal 
women. One publication api the first 30 cases submitted to the registry of 
cases of adenocarcinomawt tre endometrium in women under 40 on OCs. Of the 
adenocarcinomas found = women without predisposing risk factors for adeno- 
carcinoma of the endomatri.ts (e.g. irregular bleeding when OCs were first 
ge polycystic cvaries). nearly al! occurred in women who had used sequential 
Cs, which are no longermarketed. No statistical association has been reported 
suggesting an increased risk of endometnal cancer in users of conventional 
combination or progestagermonly OCs, although individual cases have been 
reported. Studies have shown no increased risk of breast cancer to OC or 
estrogen users. One study. found no overall increasec risk of breast cancer in OC 
users but a greater risk was suggested for OC users with documented bengn 
breast disease and for long-term (2-4 years) users, Another study found a history 
Of breast cancer among granemothers or aunts was significantly more frequent 
among breast cancer patients who had used an OC continuously for one or more 
years than among nonusers with breast cancer One other study indicated an 
increasing risk of reast cancer in women taking menopausal estrogens, which 
incre: with duration of follaw-up, One author suggests that extended (over 6 
years) OC use prior to firs: tul {err pregnancy was associated with a signiticant 
relative risk of breast canwer 4 occurrence of benign breast tumors in 
OC users has been well cocumented. One study reported malignant melanoma 
more frequently in OC users San controls and suggests an increased incidence 
of urinary tract anc thyroi: cancers. A prospective study of women with cervical 
dysplasia found an increase in severity ang conversion to cancer in situ in OC 
users compared to nonusers. Ths became statistically significant after 3-4 years 
of use. Nonreversal of dysplasia within the first 6 months of pill use was 
suggested to predict progmssiwr: alter prolonged exposure. One study disclosed 
an increased risk of cancer of ihe cervix (largely carcinoma in situ) in OC users 
under 40, particularly those wne had used GCs over 4 years. There have bean 
oner repens of microglansular yperplasa of the cervix in OC users. One study 
feported an association between OC use and endocervical adenocarcinoma. in 
summary, there is no confirmed evidence from human studies of increased risk 
of cancer associated with: OCs. Close clinical surveillance of all OC users is, 
nevertheless. essential, Ir alt cases of undiagnosed persistent or recurrent 
abnormal vaginal bleeding, take appropriate diagnostic measures to rule out 
malignancy. Monitor OC users:with a strong family history of breast cancer ar 
who have breast nodules, iy disease or abnormal mammograms with 
particular care. 4, Liver Tumors. Sudden severe abdominal pain or shock may be 
due to rupture and hemorrhage of a liver tumor There have been reports 
associating benign or malignart iver tumors with short-term and long-term OC 
use. One study reported use of ICs with high hormonal potency and age over 30 
may further increase risk or hepatocellular adenoma, Two studies relate risk with 
duration of use, risk being muca greater after 4 or move years of use. Long-term 
OC users have an estimates arnual incidence of hepatocellular adenoma of 3-4/ 
100,000, Although an uncemren lesion, it should 3e considered in women 
resenting with an “acute abcomen”. The tumor may cause serious or fatal 
orrhage. Patients with liver tumors have demonstrated variable clinical 
features which may make preparative diagnosis difficult. Same cases presented 
because of right upper quacrant:masses, while most had signs and symptoms ct 
acute intraperitoneal hemorrhage. Routine radiological and laboratory studies 
may not be helpful. Liver seans may show a focal defect. Hepatic arteriography 
may be usetul in diagnosing pwmary liver neoplasm. 5. Use in or Immediately 
Preceding Pregnancy Birth ts in Ofispring. and Malignancy in Female 
Gfispring: Use ot female sex hermones~estrogenic and progestational agents- 
during early pregnancy may: serously damage the offspring. Females exposed ie 
utero to diethyistiibestro!, : nansteroidal estrogen, have an increased risk of 
developing in later lite a form cof vaginal or cervical cancer that is ordinarily 
extremely rare, This risk has seen estimated to be of the order of 1/11 
exposures or less. Although’ there: is no evidence that OCs further enhance the 
risk of developing this type of malignancy, such OC users should be monitored 
with particular care, A high: bomentage of women exposed to diethylstiibestro! 
(30-90%) have epithelia! cnanses of the vagina anc cervix. Although these 
changes are histologically benign, t is not known whether thay are a precursor of 
vaginal malignancy. Male ghildsen so exposed develop urogenital tract 
abnormalities, Aiti similar data are not available on other estrogens, it 
cannot be presumed that they would not induce similar changes. Increased risk 
of congenital anomalies, 1 ng heart and limb detects, has been reported 
following use of sex hormoses, including OCs, in pregnancy. One case-controt 
Study estimated a 47-fold iacreased relative risk of lanb-reduction defects in 
infants exposed in utero to vex wormones (OCs, hormonal withdrawal tests for 
pregnancy or attempted tresiment for threatened abortion}. Some exposures 
involved only a few days of treatment. Data tisk of timb-reduction 
defects in exposed fetuses is somewhat less than 1/1000 live births, in a large 
prospective study. cardiovascular defects in children born to women who 
recerved female hormones, inciting OCs, during earte pregnancy occurred at 
18.2/1000 births, com, 20 “8/1000 for chil not so exposed in utero. 
These results are statistically s.gnificant, A Welsh stady found a statistically 
significant excess of neural tube defects among offspring of prior OC users 
(within 3 months) than among controls. The incidence of twin births may be 
increased for women who cenceive shortly after discontinuing OC use. In the 
past, female sex hormones were. used during pregnancy i an attempt to treat 
threatened or habitual abortien. ‘hare is evigeres that estrogens are ineffective, 
and there is no evidence fram well controfies studies that progestay are 
effective for these uses. There 1s .ome evidence that triplaidy and possibly other 
types of polyploidy are incressec among from women who become 
pregnant soon after ceasing OC: Emi with these anomalies are virtually 
always aborted spontaneousiy, Wether there is an overall increase in spontane- 
ous abortion of pregnancies conwewved soon afer stopping OCs is unknown. If 
the patient has not adhered tc. the prescribed . consider possible 
pregnancy at the first missed seria (or 45 days trom the last menstrual period if 
progestagen-only OCs are used) -and discontinue OC use until pregnancy has 
been ruled on. For any patient who has, missed two consecutive perons, fak 
out pregnancy re continuing. the pregnancy 1s confirmed, tel 
patient about potential risks 19 the fetus and discuss advisability of continuing 
the pregnancy. Women who disccatinue OCs to become pregnant should use an 
alternate form of contraceptien for a period of time before attempting to con- 
ceive. A 3-month pericd is supposed by a study suggesting increased frequency 
of neural tube defects in women: impregnated during tre first 3 months after 
cessation of OC use. Do no: use progestogen-only or progestogen-estr 
combinations to induce withdzawal bleeding as a pregnancy test. 6. Gall Bladder 
Disease. Studies report increasedirisk of gail bladder disease in OC or estrogen 
users. In one study, an increased tsk appeared after 2 years of use and doubled 
after 4-5 years. in another study. ant increased risk was apparent between § and 
12 months. 7 Carbohydrate and Epid Metabolic Effects: Because a decrease in 
lucose tolerance has been observed in a significant percentage of patients on 
Cs, prediabetic and diabetic OC users should be caretully observed. An increase 
in triglycerides and total phosphciipids has been observed in OC users but its 
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Clinical significance is unknown. 8 Elevated Blood Pressure: An increase 
in blood pressure has been reported with OC use. Hypertension may occur within a 
few months of beginning OCs. In the first year of use, incidence of hypertension 
may De no higher in OC users than in nonusers. incidence in users increases with 
exposure-and in the fifth year of use is 2.5-3 times that in the first year. Age is 
strongly correlated with hypertension in OC users. Women with a history of 
elevated blood pressure (hypertension), preexisting renal disease.. history of 
toxemia or elevated blood pressure during pregnancy. tamitial tendency to hyper 
tension or its consequences,” or history of excessive weight gain or fuid 
retention during the menstrual cycle may be more likely to develop elevated 
blood pressure when given OCs and should be monitored closely. Even though 
elevated blood pressure may remain within the “normal” range, closely watch 
elevations, particularly for women with other risk factors for cardiovascular 
disease cr stroke. High blood pressure may or may not persist after OC discon 
tinuation. 9. Headache: Discontinue OC and evaluate the cause of onset or 
exacerbation af migraine or development of a new pattern of headache which is 
recurrent. persistent, or severe. 10. Bleeding Irregularities. Breakthrough bleed- 
ing, spotting, and missed menses often make users discontinue OCs. in break- 
through bleeding, as in all cases of irregular bleeding from the vagina, consider 
nontunctional causes. in undiagnosed persistent or recurrent abnormal bleeding 
trom the vagina, use adequate diagnostic measures to rule out pregnancy or 
malignancy. if pathology has been excluded, time or another formulation may 
solve the problem. While potentially useful in minimizing menstrual irregularity, 
change tọ an OC with a higher estrogen content onty if necessary since this may 
increase the risk of thromboembolic disease. Women with a history of oligo: 
menorrhea or secondary amenorrhea or young women without regular cy 
may tend to remain anovulatory or to become amenorrheic after OC discontinua- 
tion. Women with these preexisting problems should be advised of this and 
encouraged to use other contraceptive methods. Post-use anovutation, possibly 
prolonged, may occur in women without previous irregularities, A higher inci- 
cence of galactorrhea and of pituitary tumors (e. g.. adenomas) has been asso- 
ciated with amenorrhea in former users compared with nonusers. One study 
reported a 16-foid increased incidence of pituitary prolactin-secreting tumors 
among patients with postpill amenorrhea when galactorshea was present. 11, 
infectifity: There is evidence of impairment of fertility in women discontinuing 
OCs in comparison with other contraceptive methods, which appears to be 
independent of duration of use. White impairment diminishes with time, there is 
an appreciable ditference in the results in nulliparous women for OC and other 
groups 30 months after discontinuation of birth control. For parous women the 
difference is not apparent 30 months after cessation of contraception, 12. 
Ectopic Pregnancy; Ectopic as well as intrauterine pregnancy may occur in OC 
failure. In progestogen-only OC failures, the rato of ectopic to intrauterine 
pregnancies is higher than in nonusers, since the drugs are more effective in 
preventing intrauterine than ectopic pregnancies. 13. Breast Feeding. OCs in the 
postpartum period may interfere with lactation by decreasing quantity and 
quality of breast miik, A smali fraction of OC hormonal agents has been identified 
in miik of mothers receiving OCs. Effects, if any, on the breast-fed child have not 
twen determined. if feasible, defer OC use until the infant has been weaned. 
Precautions GENERAL \ Take a complete medical and family history betore 
starting OCs, Pretreatment and periodie physica exams should include special 
reference to blood pressure, breasts, abdomen and pelvic organs, including 
Papanicolaou smear and relevant lab tests, As a general rule, OCs should not be 
prescribed for longer than 1 year without another physical, 2. Under the influ- 
ence of astiogen-progestopen preparations, preexisting uterine leiomyomata may 
enlarge. 3. Observe patients with a hist psychic depression and discantinue 
OCs if depression recurs to a serious degree Patients becoming significantly 
depressed while taking OCs should stop the OC and use an alternate method of 
contraception to determine whether the symptom is drug related. 4, OCs may 
cause some fluid retention. Prescribe with caution, and only with careful moni- 
toring, in patients with conditions that might be aggravated by fluid retention, 
such as convulsive disorders, migraine syndrome, asthma or cardiac. hepatic or 
tenal insufficiency. 5. Patients with a past history of jaundice aang pregnancy 
have an increased risk of recurrence while using OCs, Discontinue OC if jaundice 
develops. 6. Steroid hormones may be poorly metabolized in patients with 
impaired liver function and should be administered with caution in such patients, 
7. OC users may have disturbances in normal tryptophan metabolism that mi 
result in a relative pyridoxine deficiency. The clinical significance is unknown, 8. 
Serum folate levels may be depressed by OC use. Since the pregnant woman is 
predisposed to folate deficiency and incidence of folate deticiency increases with 
increasing gestation, if a woman becomes pregnant shortly after stopping OCs, 
she may have a greater chance of developing folate deficiency and retated 
complications. 9. Advise the pathologist of OC use when relevant specimens are 
submitted, 10. Certain endocrine and liver function tests and blood components 
may be affected by estrogen-containing OCs, For example: a. tacreased sultobro- 
maphthaiein retention. b. Increased prothrombin and factors Vil, VEH, IX, and X; 
decreased antithrombin 3. increased norepinephrine-induced platelet aggregadil- 
ity. c. Increased thyroid binding glohutin (TBG) leading to increased circulating 
total thyroic¢ hormone, as measured by protein-bound iodine (PBI), T4 by 
column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased. reflect- 
ing the elevated TBG. free T4 concentration is unaltered. d. Decreased pregnan- 
dioi excretion. e. Reduced response to metyrapone test. f Increased 
phospholipids and triglycerides, g. Temporarily decreased glucose tolerance. 11. 
Cortact lens wearers who develop visual changes of changes in lens tolerance 
should be assessed by an ophthalmologist and temporary or permanent cessa- 
tion of wear considered. DRUG INTERACTIONS. OCs may be less effective and 
there may be increased breakthrough bleeding trom interactions with rifampin, 
isoriazid, ampicillin, teti ine, neomycin, penicilin X chloramphenicol, sul 
fonamides, nitroturantoin, turates, phenytoin, primidone, analgesics, tran- 
quilizers, antimigraine preparations, and antihistamines. DCs may alter 
effectiveness of such other drugs as ora! anticoagulants, anticonvulsants, tricy- 
clic antidepressants, antihypertensive agents (e.g, guanethidine}, vitamins, 
hypoglycemic agents tranquilizers, hypnotic preparations, and theophylline. CAR- 
CINOGENESIS See Warnings, PREGNANCY Pregnancy category X. See Contrain- 
dications and Warnings. NURSING MOTHERS See Warnings. Adverse Reactions 
An increased risk of the following serious adverse reactions has been associated 
with OC use (see Warnings}: thrombophlebitis, thrombosis, pulmonary embo- 
lism, coronary thrombosis, cerebral thrombosis, mesenteric thrombosis, liver 
tumors, cerebral hemorrhage, hypertension, gall bladder disease, congenital 
anomalies, neuro-ocular lesions, e.g. retinal thrombosis and optic neuritis, 
Raynaud's disease, arterial thromboembolism. The following adverse reactions 
have been reported is OC users and are believed to be drug related: bleeding 
irregularities (breakthrough bleeding, spotting, missed menses during treatment, 
amenorrhea after eatment), gastrointestinal symptoms, (nausea, vomiting, 
bloating. abdominal cramps}, dysmenorrhea, infertility after discontinuance of 
treatment. edema, chioasma or melasma which may persist after drug is discon- 
tinued, breast changes (tenderness, enlargement, and secretion), intolerance to 
contact lenses, changes in corneal curvature (steepening), change in weight 
(increase of decrease), change in cervical erosion and cervical secretion, possi- 
Die diminution of lactation when given immediately postpartum, cholestatic 
jaundice, migraine, increase in size of uterine ieiomyomata, rash (allergic), 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis, 
profactin-secreting pituitary tumors, chilblains. The following adverse reactions 
have been reported in OC users and the association has been neither confirmed 
nor refuted: premenstrual-like syndrome, cataracts. changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache. nervousness, dizziness, 
hirsutism, loss of hair, erythema multitorme, erythema nodosum, hermorrhagic 
eruptions, vaginitis, porpyhria, impaired renal function, malignant nephrosclero- 
sis (hemolytic uremic syndrome}. tatormation fer the Patieat (See Patient 
Package insert). Revised 10/84 
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Mycelex-G 500” 
(clotrimazole) Vaginal Tablet 


INDICATIONS: Mycelex®-G 500 mg Vaginal Tablets are indicated for the local 
treatment of vulvovaginal candidiasis when one day therapy is felt warranted. In 
the case of severe vulvovaginitis due to candidiasis, i antimycotic fherapy is 
recommended. The diagnosis should be confirmed by KOH smears and/or cul- 
tures. Other pathogens commonly associated with vulvovaginitis. Trichomonas 
and Gardnerella (Haemophilus) vaginalis, should be ruled out by appropriate labo- 
ratory methods. 

CONTRAINDICATIONS: Mycelex®-G 500 mg Vaginal Tablets are contraindicated in 
women who have shown hypersensitivity to any components of the preparation 
WARNINGS: None 

PRECAUTIONS: lf there is a lack of response to Mycelex®-G 500 mg Vaginal 
Tablets, appropriate microbiological studies should be repeated to confirm the 
diagnosis and rule out other pathogens before instituting another course of anti- 
mycotic therapy. 

CARCINOGENESIS: No long term studies in animals have been pedana to eval- 
uate the carcinogenic potential of Mycelex®-G 500 mg Vaginal Tablets intravagi- 
nally. A long term study in rats (Wistar strains) where clotrimazole was 
administered orally provided no indication of carcinogenicity. 

USAGE IN PREGNANCY: PREGNANCY CATEGORY B: The disposition of 
14C-clotrimazole has been studied in humans and animals. Clotrimazole is poorly 
absorbed following intravaginal administration to humans, whereas it is rather 
well absorbed after oral administration 

In clinical trials, use of vaginally applied clotrimazole in pregnant women in 
their second and third trimesters has not been associated with ill effects, There 
are, however, no adequate and well-controlled studies in pregnant women during 
the first trimester of pregnancy. 

Studies in pregnant rats given repeated intravaginal doses up to 100 mg/kg/day 
have revealed no evidence of harm to the fetus due to clotrimazole: 

Repeated high oral doses of clotrimazole in rats and mice ranging from 50 to 
120 mg/kg resulted in embryotoxicity (possibly secondary to maternal toxicity), 
impairment of mating, decreased litter size and number of viable young and 
decreased pup survival to weaning. However, clotrimazole was not teratogenic in 
mice, rabbits and rats at oral doses up to 200, 180 and 100 mg/kg, respectively. 
Oral absorption in the rat amounts to approximately 90% of the administered 
dose 

Because animal reproduction studies are not always predictive of human 
response, this drug should be used only if clearly indicated during the first 
trimester of pregnancy. 

ADVERSE REACTIONS: Of 297 patients in double-blind studies with the 500 mg 
vaginal tablet, 3 of 149 patients treated with active drug and 3 of 149 patients 
treated with placebo reported complaints during therapy that were possibly drug 
related. In the active drug group, vomiting occurred in one patient, vaginal sore- 
ness with coitus in another, and complaints of vaginal irritation, itching, burning 
and dyspareunia in the third patient. In the placebo group, clitoral irritation 
Occurred in one patient and dysuria, described as remotely related to drug, in the 
other. A third patient in the placebo group developed bacterial vaginitis which the 
investigator classed as possibly related to drug 

Eighteen (1.6%) of the 1116 patients treated with Mycelex®-G 500 mg in other 
formulations in double-blind studies reported complaints during therapy that were 
possibly drug-related. Mild burning occurred in six patients while other com- 
plaints such as skin rash, itching, vulval irritation, lower abdomina! cramps and 
bloating, slight cramping, slight urinary frequency, and burning or irritation in the 
sexual partner, occurred rarely. 

OVERDOSAGE: No data available 

DRUG ABUSE AND DEPENDENCE: Drug abuse and dependence with Mycelex-G 
500 mg Vaginal Tablets has not been reported 

DOSAGE AND ADMINISTRATION: The recommended dose is one tablet inserted 
intravaginally one time only, preferably at bedtime. In the event of treatment fail- 
ure, that is, persistence of signs and symptoms of vaginitis after five days, other 
pathogens commonly responsible for vaginitis should be ruled out before institut- 
ing another course of antimycotic therapy. 
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GYNECOLOGIC ONCOLOGIST 


Marshfield Clinic Department of OB/Gyn is 
seeking a BE/BC Gynecologic Oncologist 
to join its staff. The Clinic, a 225 physician 
multispecialty secondary and tertiary level 
regional referral center has a patient popu- 
lation base in excess of 2 million people. 
Private 524 bed acute care teaching hospi- 
tal adjacent to outpatient facility. Teaching 
and research opportunities exist. Send 
curriculum vitae plus the names of several 
references to: 


Michael L. Stevens, M.D. 
Chairman, Department of OB/Gyn 
Marshfield Clinic 
Marshfield, WI 54449 
or call collect at (715) 387-5161 





FLORIDA 
IMMEDIATE OPENING 


Gyn-Reproductive 
Endocrinologist- 
Microsurgeon 


Womens Medical Center of America is seeking a gifted 
specialist in the field of women's health care. Our state-of- 
the-art facility is equipped to perform microsurgery, laser 
surgery, laparoscopy, hysteroscopy, sonography and 
colposcopy. 

Here on Florida's fast-growing coast, you'll find 
a bright, sunny economic outlook as well as excellent 
cultural, educational and recreational offerings. 

Candidates must be sub-specialty board certified or 
eligible with a major interest in microsurgery or laser 
microsurgery. Benefits include: paid professional liability 
insurance, bonus, educational program, travel and 
expenses, health insurance, vacation and sick time. 


For consideration, reply to: 
Womens Medical Center 


of America 
3451 66th Street North, St. Petersburg, Florida 33710 
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GIBLE OBSTETRICIAN-GYNECOLO- 
GIST — PREFERABLY UNIVERSITY 
TRAINED — NEEDED IN A SIX PHYSI- 
CIAN SECTION OF OB-GYN IN A 90- 
PHYSICIAN PRIVATE FEE-FOR-SER- 
VICE MULTISPECIALTY GROUP. 
GUARANTEED BASIC INCOME PLUS 
ATTRACTIVE INCENTIVE ARRANGE- 
| MENT. A 400-BED HOSPITAL ADJA- 

© CENT TO THE CLINIC CONTAINS 
WELL-EQUIPPED STATE OF THE ART 
OBSTETRICAL SUITE. 


Medical Director 
TROVER CLINIC 
Madisonville, Kentucky 42431 
(502) 825-7469 


FACULTY POSITIONS 


University of Arkansas 
for Medical Sciences 
The University of Arkansas for Medical Sci- 
ences, Department of Obstetrics and Gyne- 
cology is currently recruiting for the following > | 
faculty positions: 
Assistant/Associate Professor - 
Maternal Fetal Medicine 
Assistant/Associate Professor - 
Endocrine/Infertility 
The Divisions of Maternal Fetal Medicine and 
Endocrine/Infertility are growing rapidly. Ex- 





cellent opportunities exist in both patient care 
and research. Se 
interested candidate should send curriculum ce 
vitae to: 


Frank C. Miller, M.D. 
Professor and Chairman a 
Department of Obstetrics and Gynecology © 


University of Arkansas for Medical Sciences _ : 


4301 W. Markham - Slot 518 
Little Rock, Arkansas 72205 
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Editorial policies 

The requirements for manuscripts submitted to the American 
Journal of Obstetrics and Gynecology conform to the “Uniform 
Requirements for Manuscripts Submitted to Biomedical Jour- 
nals” established by the International Committee of Medical 
Journal Editors and published in Annals of Internal Medicine 
1982;96(6):766-71. Certain requirements unique to our JOURNAL 
are provided in Information for Authors, published in each issue of 
the JOURNAL, and in more detail in the Guide to Writing for the 
American Journal of Obstetrics and Gynecology. The latter may 
be obtained from The C. V. Mosby Company or the Editors on 
request. 

Manuscripts should be submitted to one of the three Editors as 
follows: (1) Dr. Brewer—all articles originating from the south- 
eastern quadrant of the United States or Canada and those 
presented before one of the official sponsoring societies; (2) Dr. 
Zuspan—articles from the northeastern quadrant of the United 
States, Japan, Israel, Italy, and England, articles written for 
Clinical Opinion and Current Development, and Letters to the 
`: Editors; (3) Dr. Quilligan—-articles from the north central states 
(including Ohio), states west of the Mississippi, Hawaii, Alaska, 
-and abroad (except Japan, Israel, Italy, and England). 
` Most of the provisions of the Copyright Act of 1976 became 
effective on January 1, 1978. Therefore, all manuscripts must be 
accompanied by the following written statement, signed by one 
author: “The undersigned author transfers all copyright ownership 
of the manuscript [title of article] to The C. V. Mosby Company 
in the event the work is published. The undersigned author 
warrants that the article is original, is net under consideration by 
another journal, and has not been previously published. I sign for 
and accept responsibility for releasing this material on behalf of 
any and all co-authors.” Authors will be consulted, when possible, 
regarding republication of their material. 

When submitting a manuscript, an author should include, if 
applicable, a full statement about all submissions and prior reports 
in any medium that might be regarded as prior or duplicate 
_ publication of the same or similar work. Copies of such material 

‘should be included with the submitted manuscript. Articles 
previously published in another language will not be considered. 

it is assumed by the Editors that articles emanating from a 
particular institution are submitted with the approval of the 
requisite authority. Articles dealing with human. experimentation 
that require local institutional approval must have this approval 
prior to submission of the article for publication and it should be 
so indicated in the Methods section. Reports of experiments on 
animals must indicate which guidelines for the care and use of the 
animals were followed. 

Statements and opinions expressed in articles and communica- 
tions herein are those of the author(s) and not necessarily those of the 
Editor(s) or Publisher and the Editor(s} and Publisher disclaim any 
“responsibility or liability for such material. Neither the Editor(s) 


> “not the Publisher guarantees, warrants, or endorses any product 


or service advertised in. this publication, nor do they guarantee 
‘any. claim- made by the- manufacturer of such product or service. 
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“The original and.two good-quality. copies of the manuscript and 
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Manuscripts must be typed double spaced on one side only on’ ~ 
22 by 28 cm (8 1/2 by 11 inch) white bond paper with Tinch 
margins at top, bottom, and sides. Number pages consecutively in 
the upper right-hand corner in the following order: title page, 
abstract, body of text, references, legends, and tables. 

Title page. The title page should contain in sequence, the: title 
(concise and suitable for indexing purposes); author line with first: 
name, middle initial, and last name of all authors and their highest. 
academic degree (both M.D. and Ph.D. are acceptable); city(ies),- 
state(s} in which the study was conducted; departmental, division- 
al, and institutional affiliations at the time the study was: per. 
formed; acknowledgement of source(s) of support; presented line: > 
if applicable; disclaimers, if any; name and address of author to” 
whom requests for reprints should be addressed (if reprints will) °° 
not be available, it should be so stated); and name and address of 
author responsible for correspondence concerning the manuscript” 
if different from author to whom reprint requests are addressed, 

At the bottom of the title page supply a short title for the running 
head not exceeding 52 characters (including word spaces). 

Abstract page and key words/phrases. On manuscript page two... 
is the abstract, also typed double spaced with the required margins se 
and headed by the title of the article and author(s) name. 
Abstracts for regular articles, Current Investigation,- Clinical: 
Opinion, and Current Development may not exceed 150 wo 
Abstracts for case reports and brief communications may’ nol 
exceed 50 words. Below the abstract list 3 to 5 key words of short 
phrases for indexing purposes. ae 

Text. Do not hesitate to write your manuscript inthe first e. 
person, active voice if it is more appropriate to the information you. < a 
wish to convey, The passive voice is generally more effective for 
describing techniques or observations since the emphasis is on the 
“action” rather than the person performing the action. 

Only standard abbreviations are to be used. Consult the Council 
of Biology Editors Style Manual or the AMA's Manual for 
Authors and Editors. Abbreviations in the title are not acceptable. 
They should be avoided, if possible, in the abstract. In the text 
they should be kept to a practical minimum, The full term for 
which an abbreviation stands should precede its first use in the 
text unless it is a standard unit of measurement. 

Either the generic, chemical, or proprietary names of drugs may 
be used. If the generic or chemical name is used, authors may, if 
they desire, insert the proprietary name in parentheses after the 
first mention in the text, with the name of the manufacturer and 
city and state. 

Regular articles are customarily organized into the following 
sections: an introduction and headings that identify Material and 
Methods, Results, and Comment. Authors may wish to sammas: 
rize their findings in a short paragraph at the end of the Comment 
section. This format may not be appropriate for some types of 
articles. ; 

In the introduction, state concisely the purpose and rationale for: 
the study and cite only the most pertinent references: as backe 
ground. 

In the Material and Methods section describe briefly (but in ; 
sufficient detail to permit other workers te evaluate and reproduce i: 
the results) the plan, patients and/or experimental animals and. < 
controls, methods and procedures utilized, and statistical meth- 
odis) employed. ` re 7 








ee 












IZA 





in the Results section present the detailed findings lalate 
mentions of all tables and/or figures. Avoid duplication of tex 
_ and supporting material. Emphasize only your important pene 
os tions; do. not compare your observations: to those of others. Such 

< comparisons and comments are reserved for the Comment sec- 
ton. | 
: In the Comment section state the importance and significance 
“of your findings but do not repeat the details given in the Results 
“section. Limit your opinions to those strictly indicated by the facts 
in your report. Compare your findings with those of others. No 
-newdata should be presented in this section. 

Acknowledgements. Acknowledge only persons who have made 
substantive contributions to the study. 

‘References, Limit of 16 references, except for case reports and 
brief communications, limited to 2, and Current Development, for 
“which there is no limit. Number references consecutively in the 
¿corder in. which they are mentioned in the text. Use the forma: of 

the U.S. National Library of Medicine in Cumulated Index 
Medicus. Journal titles should also conform to abbreviations used 
in Cumulated Index Medicus. 

- INustrations and tables. A reasonable number of halftone and 
“line illustrations will be reproduced without charge, but special 
arrangements must be made with the Editors for color reprodac- 
tion. For color photographs, submit original transparencies and 2 
sets of unmounted prints on glossy paper. For black and white 
illustrations, submit 3 sets of 5 by 7 inch (8 by 10 inch maximum) 
unmounted glossy photographic prints. Figures must be cited 
“consecutively in the text in Arabic numerals and identified thusly 


















“Requirements for special sections 

Case reports and brief clinical and basic science communica- 
tions. Limit of 700 words, 2 references. Include abstract of 50 
words maximum, 3 to 5 key words/phrases for indexing purposes, 
“and short title, If tables and/or figures or used, an equivalent 
number of words must be deducted from the total (see “Estimat- 
ing Length of Manuscript’), 

Current Investigation. Same requirements as for a regular 

article, 
“Clinical Opinion. Limit of 3000 words, 16 references. Include 
~ “abstract of 50 to 150 words, 3 to 5 key words/phrases, and short 
“title: Submit to Dr. Zuspan. 
Current Development. Limit of 6000 words. Include abstract of 
- 950 to. 150 words, 3 to 5 key words/phrases, and short title. Submit 
to Dr. Zuspan. 
Correspondence. Two types of correspondence will be consid- 
_ ered for publication. (1) A Letter to the Editors commenting on an 
article that has appeared in the JOURNAL should be brief and 
directly. related to the published article. The editorial staff 
_ Teserves:the right to shorten letters if necessary and to make minor 
__ editorial alterations without reference to the writer, Letters may 
Sei be pubi ished together with a reply from the original author. As 

: ¿Space for letters is limited, only a selection of letters submitted 
-= may be published. (2) A brief case presentation or a short report 
© ofa pertinent observation in the form of a Letter to the Editors 

// will be-considered, for publication. All letters should. be typed 
«double spaced. Letters should be sent to Dr. Zuspan.” 
: Announcements. Announcements of: major Meetings and other 
a ‘significant activities must be received at least.8 weeks before the 
os desired | month of af publication, Al announcements carry a charge 





on the back of the print (gummed label with author(s) name, title © 
of article, number, and. top marked clearly). Do. not use paper: 
clips. Legends must accompany all figures; type double spaced on - 
a single sheet of paper if possible and number with manuscript in 
sequence after the references. Titles should be included in ‘the 
legend, not on the print. 

All lettering must be done with commercially available paste-on 
letters (or numbers) or by a professional; typed or freehand 
lettering is not acceptable. Original drawings, appropriately done 
in black India ink, roentgenograms, and other material must be 
submitted as glossy photographic prints. Illustrations will be 
returned only on the author’s request. 

Tables should be typed on separate sheets of paper and included 
at the end of the text, one to a page. They should be numbered in 
Roman numerals. Each table must be cited in sequence at an 
appropriate point in the text. Captions should be brief yet indicate - 
clearly the purpose or content of each table and each column 
precisely defined by headings. Abbreviations and special designa- 
tions should be explained in a footnote to the table. Special 
arrangements must be made with the Editors for elaborate tables 
because of space limitations. 

Illustrations and tables should supplement, not duplicate, the 
text; presentation in either one or the other will suffice. 

Permissions and photographic consent. Previously published 
tables and figures must be correctly referenced and written 
permission from the copyright holder included with the manu- 
script. Photographs of identifiable persons must be accompanied 
by signed releases or else all recognizable features masked. 


Estimating length of manuscript 
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publication normally ranges from 750 to 42CO words (an average of 2000 words). A 4200 word text can 
seldom be accepted, especially if tables and figures are included. The average manuscript of 2000 words of 


text with abstract, 3 tables with captions, 2 figures with legends, and references makes a 5.7 page article in 
the JOURNAL. The 2000 words of text alone make approximately 8 pages of manuscript typed double 
spaced with the required | inch margins (approximately 250 words per page). An average table or figure 
published in the JOURNAL is equivalent to approximately 500 typed words in manuscript. Thus if a greater 
number of illustrations and tables are used, the length of the text should be adjusted accordingly. 
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THE THIRD LIVE 


LIPO-SUCTION WORKSHOP 
FOR GYNECOLOGISTS 


Announcing a Lipo-Suction workshop designed 

to instruct gynecologists in the latest techniques 

of fat-suction sculpturing under the direction and 
supervision of leading American Lipo-Suction surgeons. 





The Graduate Hospital 
Philadelphia, PA 


OCTOBER 24, 25, 26, 1985 


Workshop Director: 

RICHARD L. DOLSKY, M.D. | 
Chief, Division of 

Cosmetic Body Surgery / 
Department of Cosmetic Surgery 

The Graduate Hospital / 


À 
/ CPA 






Presented by The Department of Cosmetic Surgery of The Graduate 
Hospital in association with the American Society of Lipo-Suction Surgery. 





Registration Form | Name 


For additional information, Address 
call (215) 896-6677. 





Phone( ___) 


Course fee is $575 (Residents $375). Please make checks payable to the 
DEPARTMENT OF COSMETIC SURGERY, 
THE GRADUATE HOSPITAL 


and mail to: JULIUS NEWMAN, M.D., PRESIDENT 
THE THIRD LIVE AMERICAN SOCIETY OF LIPO-SUCTION SURGERY 
LIPO-SUCTION WORKSHOP 1455 CITY LINE AVENUE 
FOR GYNECOLOGISTS PHILADELPHIA, PA. 19151 


DESCRIPTION i 

Preservative-free DURAMORPH® PF (Morphine Sulfate Injection, 
USP) is a sterile, pyrogen-free, isobaric solution free of antioxi- 
dants, preservatives or other potentially neurotoxic additives, and 
is intended for intravenous, epidural or intrathecal administration 
as a narcotic analgesic. Each milliliter contains morphine sulfate 


0.5 mg or 1 mg (Warning: May Be Habit Forming) and sodium 
chloride 9 mg in Water for Injection. pH range is 2.5-6.0. Ampuls 
are sealed under nitrogen. Each Dosette® ampul is intended 
for SINGLE USE ONLY. Discard any unused portion. DO NOT 
AUTOCLAVE. 


INDICATIONS AND USAGE 

Preservative-free DURAMORPH® PF is a systemic narcotic anal- 
gesic for administration by the intravenous, epidural or intrathecal 
routes. It is used for the management of pain not responsive to 
non-narcotic analgesics. Morphine sulfate, administered epidurally 
or intrathecally, provides pain relief for extended periods without 
attendant loss of motor, sensory or sympathetic function. 


CONTRAINDICATIONS 

DURAMORPH® PF is contraindicated in those medical conditions 
which would preclude the administration of opioids by the intra- 
venous route—allergy to morphine or other opiates, acute bron- 
chial asthma, upper airway obstruction. 

Administration of morphine by the epidural or intrathecal route is 
contraindicated in the presence of infection at the injection site, 
anticoagulant therapy, bleeding diathesis, parenterally admin- 
istered corticosteroids within a two week period or other concomi- 
tant drug therapy or medical condition which would contraindicate 
the technique of epidural or intrathecal analgesia. 


WARNINGS ; 

DURAMORPH® PF administration should be limited to use by those 
familiar with the management of respiratory depression, and in the 
case of epidural or intrathecal administration, familiar with the 
techniques and patient management problems associated with 
epidural or intrathecal drug administration. Because epidural 
administration has been associated with lessened potential for 
immediate or late adverse effects than intrathecal administration, 
the epidural route should be used whenever possible. Rapid intra- 
venous administration may result in chest wall rigidity. 





BE EQUIPPED WITH RESUSCITATIVE EQUIPMENT, OXYGEN, 
NALOXONE INWJECTION, AND OTHER RESUSCITATIVE DRUGS 
WHEN THE ERIDURAL OR INTRATHECAL ROUTE OF ADMIN- 
ISTRATION IS EMPLOYED, PATIENTS MUST BE OBSERVED IN A 
Sia STAFFED ENVIRONMENT FOR AT LEAST 24 


SEVERE RESPIRATORY DEPRESSION UP TO 24 HOURS FOLLOW- 
ch fates OR INTRATHECAL ADMINISTRATION HAS BEEN 
) 4 


Morphine sulfate may be habit forming. (See Drug Abuse and 
Dependence outa 


PRECAUTIONS 


GENERAL 

Preservative-free DURAMORPH® PF (Morphine Sulfate Injection, 
USP) should be administered with extreme caution in aged 
or debilitated patients, in the presence of increased intra- 
Cranial/intraocutar pressure and in patients with head injury. Pupill- 
ary changes (miosis) may obscure the course of intracranial 
pathology. Care is urged in patients who have a decreased respira- 
tory reserve (e.9,, emphysema, severe obesity, kyphoscoliosis). 


Seizures may result from high doses. Patients with known seizure 
disorders should be carefully observed for evidence of morphine- 
induced seizure activity. 


It is recommended that administration of DURAMORPH® PF by the 
epidural or intrathecal routes be limited to the lumbar area. Intra- 
thecal use has been associated with a higher incidence of respira- 
tory depression than epidural use. 


Smooth muscle hypertonicity may result in biliary colic, difficulty in 
urination and possible urinary retention requiring catheterization. 
Consideration should be given to risks inherent in urethral 
catheterization, e.g., sepsis, when epidural or intrathecal admin- 
istration is considered, especially in the perioperative period. 


Elimination half-'fe may be prolonged in patients with reduced 
metabolic rates aac with hepatic or renal dysfunction. Hence, care 
should be exercised in administering morphine in these conditions, 
particularly with sepeated dosing. 


Patients with reduced circulating blood volume, impaired myocar- 
dial function or on sympatholytic drugs should be observed care- 
fully for orthostatic hypotension, particularly in transport. 


Patients with chronic obstructive pulmonary disease and patients 
with acute asthmatic attack may develop acute respiratory failure 
with administration of morphine. Use in these patients should be 
reserved for those whose conditions require endotracheal intuba- 
tion and respiratory support or control of ventilation. 


DRUG INTERACTIONS 

Depressant effects of morphine are potentiated by either concomi- 
tant administration or in the presence of other CNS depressants 
such as alcohol, sedatives, antihistaminics or psychotropic drugs 
(e.g., MAO inhibitors, phenothiazines, butyrophenones and tri- 
cyclic antidepressants). Premedication or intra-anesthetic use of 
neuroleptics with morphine may increase the risk of respiratory 
depression. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY 
Studies of morphine sulfate in animals to evaluate the carcinogenic 
pon rotaga potential or the effect on fertility have not been 
conducted. 


PREGNANCY 

Teratogenic effects—Pregnancy Category C. Animal reproduction 
studies have not been conducted with morphine sulfate. It is also 
not known whether morphine sulfate can cause fetal harm when 
administered to a pregnant woman or can affect reproduction 
capacity. Morphine sulfate should be given to a pregnant woman 
only if clearly needed. 


Nonteratogenic effects. Infants born from mothers who have been 
taking morphine chronically may exhibit withdrawal symptoms. 


LABOR AND DELIVERY 

Intravenous morphine readily passes into the fetal circulation and 
may result in respiratory depression in the neonate. Naloxone and 
resuscitative equipment should be available for reversal of narcotic- 
induced respiratory depression in the neonate. In addition, intra- 
venous morphine may reduce the strength, duration and frequency 
of uterine contractiqn resulting in prolonged labor. 


Epidurally and intrathecally administered morphine readily passes 
into the fetal circulation and may result in respiratory depression of 





m Up to 24 hours post- 
erative pain relief 
-with a single 5 mg 
epidural injection 


DURAMORPH® PF 
administered epidurally offers a 


- (morphine sulfate 


the neonate. Controtied clinical studies have shown that epidural 
administration has little or no effect on the relief of tabor pain, 


However, studies have suggested that in most cases 0.2 to 1 mg of 
morphine fntrathecally provides adequate pain relief with little effect 
‘on the duration of first stage labor The second stage labor, though, 
may be prolonged if the parturient is sot encouraged to bear down. 
A continuous intravenous infusion of naloxone, 0.6 mg/hr, for 24 
hours after intrathecal injection may be employed to reduce the 
incidence of potential side effects 


NURSING MOTHERS 
Morphine is excreted in maternal milk, Efect on the nursing infant 
is not known, 


PEDIATRIC USE 
Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS 

The most serious side effect is respiratory depression. Because of 
delay in maximum CNS effect with intravenously administered drug 
(30 min), rapid administration may result in overdosing. Bolus 
administration by the epidural or intrathecal route may result in 
early respiratory depression due to direct venous redistribution of 
morphine to the respiratory centers ir the brain, Late (up to 24 
hours} onset of acute respiratory depression has been reported 
with administration by the epidural or intrathecal route and is 
belleved to be the result of rostral spread. Reports of respiratory 
depression following intrathecal administration have been more 
frequent, but the dosage used in most of these cases has been 
considerably higher than that recommended. This depression may 
be-severe.and could require intervention (See Warnings and Over- 
dosage sections). Even without clinical evidence of ventilatory 
adequa a diminished CO, ventilation response may be noted 
torup to 22 hours following epidural or intrathecal administration. 
While low doses of intravenously administered morphine have little 
affect on cardiovascular stability, high doses are excitatory, result- 
ing from sympathetic hyperactivity and increase in circulating 
catecholamines, Excitation of the central nervous system resulting 
in convulsions may accompany high doses of morphine given 
intravenously. Dysphoric reactions may occur and toxic psychoses 

have been reported. 





Epidural or intrathecal administration is accompanied by a high 
incidence of pruritus which is dose related but not confined to site 
of administration, Nausea and vomiting are frequently seen in 
patients following morphine administration, Urinary retention 
which may persist for 10-20 hours following single epidural or 
intrathecal administration has been reported in approximately 90% 
of males. Incidence is somewhat lower in females. Patients may 
require catheterization (see Precautions) Pruritus, nausea/ 
vomiting and urinary retention pee can be alleviated by the 
intravenous administration of low doses of naloxone (0.2 mg). 


Tolerance and dependence to chronically administered morphine, 
by whatever route, is known to occur (see Drug Abuse and Depen- 
dence section) 

Miscellaneous side effects include constipation. headache, anxiety, 
depression of cough reflex, interference with thermal regulation 
and oliguria. Evidence of histamine release such as uticaria, wheals 
and/or local tissue irritation may occur. 


in general, side effects are amenable to reversal by narcotic antag- 
onists, NALOXONE INJECTION AND RESUSCITATIVE EQUIPMENT 
SHOULD BE IMMEDIATELY AVAILABLE FOR ADMINISTRATION IN 
CASE OF LIFE-THREATENING OR INTOLERABLE SIDE EFFECTS. 


DRUG ABUSE AND DEPENDENCE 
Controlled Substance: Morphine sulfate is a Schedule I! substance 
under the Drug Enforcement Administration classification 


Abuse: Morphine has recognized abuse potential. 


Dependence: Cerebral and spinal receptors may develop toler- 
ance/dependence independently, as a function of local dosage. 
Care must be taken to avert withdrawal in those patients who have 
been maintained on parenteral/oral narcobcs when epidural or 
intrathecal administration is considered. Withdrawal may occur 
following chronic epidural or intrathecal administration, as well as 
the development of tolerance to morphine by these routes. (See 
Nonteratogenic effects under Pregnancy.) 


OVERDOSAGE 

Overdosage is characterized by respiratory depression with or 
without concomitant CNS depression. Since respiratory arrest may 
result either through direct depression of the respiratory center or 


m Patient benefits may hasten 
recovery and increase. 


_ respiratory depression 
without diminishing 
analgesia. An IV route 

d be maintained —— 





as the result of hypoxia, primary attention should be given to the 
establishment of adequate respiratory exchange through provision 
of a patent airway and institution of assisted or controlled ventila- 
tion. The narcotic antagonist, naloxone, is a specific antidote. 
Naloxone (usually 0.4 mg) should be administered intravenously, 
simultaneously with respiratory resuscitation, As the duration of 
effect of naloxone is considerably shorter than that of epidural or 
intrathecal morphine, repeated administration may be necessary. 
Patients should be closely observed for evidence af renarcotization, 
Note: Respiratory depression may be delayed in onset up to 24 
hours following epidural or intrathecal administration. in painful 
conditions, reversal of narcotic effect may result in acute onset of 
pain and release of catecholamines. Careful administration of 
Naloxone may permit reversal of side effects without affecting 
analgesia. Parenteral administration of narcotics in patients receiv 
ing epidural or intrathecal morphine may result in overdosage. 
HOW SUPPLIED 

Amber Dosette* ampuls for intravenous, epidural and intrathecal 
administration. 


5 mg/10 mL (0.5 mg/mL) packaged in 10s (NDC 0641-1113-33) 
10 mg/10 mL (1 mg/1 mL) packaged in 1s (NOC 0641-1115-33) 
Revised September 1984 


References: 

1. Cohen SE, Woods WA. Anesth 58-500, 1983 

2. Rawal N, Sjöstrand U, Christofferssor È, et al 
Anesth Analg 63:583, 1984 
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380 AM — Alan DeCherney, M.D. 
“Ectopic Pregnancy” 
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aluation and Management of Thyroid 
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11:30 AM Alan DeCherney, M.D. 
“Infertility Surgery” 
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During Pregnancy” 
8:30 AM.” Frank C. Miller, M.D. 
bstetrical Events Leading to 
fentally Retarded Children” 

-9:30 AM © Julian P. Parer, M.D. 
7 “Update on Rh Disease” 
10:30 AM Frank C. Miller, M.D. 
“Management of Multiple Gestations” 
11:30-AM — Julian P. Parer, MD. 
ur Ways to Decrease C/Section Rate” 
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OBSTETRICS AND GYNECOLOGY 


GYN CME FUND SYMPOSIUM SCHEDULE FOR 1985 


November 2-3 
“Update in Maternal-Fetal Medicine” 
Frank C. Miller, M.D. Jerry Wiley, dD. ` 
Lawrence Platt, M.D. Julian P. Parer, M.D. 


COMMON PROBLEMS IN REPRODUCTIVE ENDOCRINOLOGY 


Sunday, September 8, 1985 
7:30 AM Charles March, M.D. 


“Current Status of Hysteroscopy in Gynecology” 


8:30 AM Sergio Stone, M.D. 
“The Evaluation and Work-up of the Patient 
With Excess Androgen Production” 
9:30 AM Charles March, M.D. 


“Current Status of Ultra Sound in Gynecology” 


10:30 AM Sergio Stone, M.D. 
“A Re-evaluation of the Cervical 
Factor in Infertility” 
11:30 AM  dorge Mestman, M.D. 
“Multiple Endocrine Deficiency Syndrome” 


UPDATE IN MATERNAL-FETAL MEDICINE 


Sunday, November 3, 1985 
7:30 AM Lawrence Platt, M.D. 

“New Methods of Fetal Assessment Including 
Biophysical Profile & Doppler Blood 
Flow Measurements” 

8:30 AM Frank C. Miller, M:D. 
“Antepartum & Intrapartum Management of 

Post-dated Pregnancies” 

9:30 AM Lawrence Platt, M.D. 

“Use of Ultrasound in Labor & Delivery” 
10:30 AM — Jerry Wiley, J.D. 
“Is Suing Obstetricians the 
New National Pastime?” 
11:30 AM Lawrence Platt, M.D. 
“Prenatal Diagnosis Update” 
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Available in 21-and 28-day dosage regimens. 
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THE 
PERFORMANCE 
IS RIGHT 


In clinical trials involving more 


than 10,000 women worldwide, 


l 


NORDETTE proved to be a highly- * 


effective oral contraceptive with 


excellent cycle control and a very 


low incidence of common side 


effects, including breakthrough g 


bleeding and spotting.* 


THE DOSAGE 
IS RIGHT 


Each tablet contains an ultra low 150 
mcg levonorgestrel and an ultra low - 
30 mcg ethinyl estradiol. It’s the A 
right dosage for the right balance 
throughout the cycle. 


THE CHEMISTRY — 
IS RIGHT 


While some short-term studies'* 
have shown significant lipid 
changes, separate, carefully con- 


= 
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| 

| 
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trolled long-term studies have 


shown no significant changes in 
total cholesterol, HDL cholesterol 
and triglycerides with NORDETTE 
at 12 months.**° 


References: 

I. Réssner S et al: Acta Obstet Gynecol Scand 59:255, 1980. 
2. Nash AL et al: Med J Aust 2:277, 1979, 3. Larsson-Cohn U 
et al; Fertil Steril 35:172, 1981. 4. Briggs MH: J Reprod Med 
28:92, 1983. 5. Ahrén T et al: Contraception 24:451, 1981. 
6. Briggs MH, Briggs M: Acta Obstet Gynecol Scand Suppl 
105:25, 1982. 


*Serious as well as minor adverse reactions have been reported 


following the use of all oral contraceptives. 


See important information on reverse page. 


g levonorgestrel 


® 

each tablet contains 
0.15 m tre 
with 0,03 mg ethinyl 
estradiol, Wyeth. 


| 
| 


THE ULTRA LOW DOSE ORAL CONTRACEPTIVE 
WITH THE RIGHT PROFILE. 






‘fadications and Usage —NORDETTE is indicated for the prevention of 
“pregnancy in. women who elect to use oral contraceptives (OC's) as a 
roethod of contraception. 

Contraindications —0C's should not be used in women with any of the 
follawing conditions: 1. Thromboptiebitis or thromboembolic disorders. 
2. A past history of deep-vein thromboptiebitis or thromboembolic cisar- 
ders. 3.-Cersbral-vascular or coronary-artery disease. 4. Known or sus- 
‘pected Carcinoma of the breast. 5. Known or suspected estrogen-depen- 
Gent neoplasia. 6. Undiagnosed- abnormal genital bleeding. 7. Known or 
suspected pregnancy (see Warning No. 5}. 8. Benign or malignant liver 
tumor which developed during use of OC's or other estrogen-containing 
products. 

Warnings 


: Cigarette smoking increases the risk of serieus cardiovascular 

‘side effects from ora! contraceptive use. This risk increases with 

age and with heavy smoking (15 or more cigarettes per day) and 

: is quite marked in women over 35 years of age. Women who use 
eral should be strongly advised not to smoke. 

The use of oral contraceptives is associated with incregsed risk of 

Several serious conditions. including thromboembdlism, stroke, 

Myocardial infarction, hepatic adenoma, gallbladder disease, hyper- 

tension. Practitioners prescribing oral contraceptives should be 

familiar with the following information relating to these risks. 


cA: Tarombaembolic Disorders and Other Vascular Problems—An 
increased risk of thromboembolic and thrombotic disease associated with 
use of OC's is well established. Three principal studies in Great Britain 
“and 3 in the U.S. have demonstrated increased risk of fatal and nonfatal 
jz venous thromboembolism and stroke, both hemorrhagic and thrombotic. 
These studies estimate that users of OC's are 4 to 11 times more likely 
than nonusers to develop these diseases without evident cause. 
CEREBROVASCULAR DISORDERS —In a collaborative American study of 
cerebrovascular disorders in women with and without predisposing 
‘Causes, it was estimated that the risk of hemorrhagic stroke was 
2,0 times greater in users than nonusers and the risk of thrombotic 
Stroke was 4 to 9.5 times greater in users than in nonusers. 
MYOCARDIAL INFARCTION (Mi)—-An increased risk of Mi associated 
“= With thë use of OC's has been reported, confirming a previously sus- 
pected association. These studies, conducted in the UK, found, as 
expected, that the greater the number of underlying risk factors tor coro- 
‘Nary-artery disease (cigarette smoking, hypertension, hypercholesterole- 
“mia, obesity. diabetes, history of pre-eclamptic toxemia) the higher the 
fisk of developing Mi, regardless of whether the patient was an OC user 
‘or not. OC's, however, were found to be a clear additional risk tactor, In 
terms of relative risk. it has been estimated that OC users who do not 
Smoke (smoking is considered a major predisposing condition to Ml) are 
| cabout twice as likely to have a fatal MI as nonusers who do not smoke. 
“OC users who are also smokers have about a 5-fold increased risk of fatal 
MI compared to users who do not smoke, but about a 10- to 12-fold 
increased risk compared to nonusers who do not smoke, Furthermore, 
amount of smoking is also an important factor. In determining importance 
of these relative risks, however, baseline rates for various age groups 
must be given serious consideration. Importance of other predisposing 
Conditions mentioned above in determining relative and absolute risks hes 
notas yet been quantified: quite likely the same synergistic action exists, 
but pertiaps to a lesser extent. 
RISK OF DOSE-—In an analysis of data derived from several national 
‘adverse-reaction reporting systems, British investigators concluded that 
risk of thromboembolism, including coronary thrombosis, is directly 
related to dose of estrogen in OC's. Preparations containing 100 mcg or 
more of estrogen were associated with higher risk of thromboembolism 
than those containing 50-80 mcg Their analysis did suggest, however, 
“that quantity of estrogen may not be the sole factor involved. This finding 
has been contirmed in the U.S. 
-ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A 
large prospective study carried out in the UK estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
* users and nonusers of OC's according to age. smoking habits, and 
duration of use. Overall excess death rate annually from circulatory dis- 
eases for OC users was estimated to be 20 per 100,000 (ages 15-34—- 
500,000; ages 35-44—-33/100,000; ages 45-49—140/100,000), risk 
being concentrated in older women, in those with long duration of use, 
and in cigarette smokers. It was not possible, however, to examine inter- 
Felationships of age, smoking, and duration of use, nor to compare 
> effects of continuous vs. intermittent use. Although the study showed a 
10-told increase in death due to circulatory diseases in users for 5 or 
more years, ali these deaths occurred in women 35 or older, Until larger 
numbers of women under 35 with continuous use for 5 or more years are 
o available, it is not possible to assess magnitude of relative risk for this 
; w younger group. Available data from a variety of sources have been ana- 
lyzed to estimate risk of death associated with various methods of contra- 
~eption. Estimates of risk of death for each method include combined risk 
of contraceptive method (e.g.. thromboembolic and thrombotic disease in 
the case of OC's) pius risk attributable to pregnancy or abortion in event 
i. of method failure, This latter risk varies with effectiveness of method. The 
‘Study concluded that mortality associated with all methods of birth con- 
trol'is iow and below that associated with childbirth, with the exception ot 
OC's in:worten over 40 who smoke. Lowest mortality is associated with 
condom or diaphragm backed up by early abortion. Risk of thromboem- 
boli¢ and thrombotic disease associated with OC's increases with age 
after about 30-and, tor Mi, is turther increased by hypertension, hyper- 
cholesterolemia, obesity, diabetes. or history of pre-eclamptic toxemia, 
‘and dspecially cigarette smoking. Physician and patient should be alert to 
earliest manifestations of thromboembolic and thrombotic disorders 
(eg: thrombophlebitis, pulmonary embolism, cerebrovascular insutti- 
ciency, coronary occlusion, retinal thrombosis, and mesenteric thrombo- 
sis): Should any of these occur or be suspected, the drug should be 
discontinued immediately. A 4- to 6-fold increased risk of postsurgery 
thromboembolic complications has been reported in OC users. 
oF feasible, OC's should be discontinued at least 4 weeks before surgery 
Of a type associated with increased risk of thromboembolism or pro- 
langed immobilization. 
PERSISTENCE OF RISK OF VASCULAR DISORDERS—Findings trom one 
‘study in Britain involving cerebrovascular disease and another in the U.S 
concerning MI suggest an increased risk of these conditions in users of 
OG’S persists after discontinuation of the OC's. In the British study, risk of 
cerebrovascular disease remained elevated in former OC users for at least 
6 years after discontinuation. in the U.S. study, increased risk of MI 
persisted for at least 9 years in women 40 to 49 years old who had usec 
OC's for 5 of more years. Findings in both studies require contirmation 
“since they are inconsistent with other published information. 
:2..Deular Lesions-—~There have been reports of neuro-ocylar lesions such 
? as optic neuritis or retinal thrombosis associated with use of OC's. Dis- 
Continue OC's if there is unexplained, sudden or gradual, partial or 
<: gornpiete loss af vision: onset of proptosis or diplopia: papilledema: or 
> fëtinal-vascular lesions, and institute appropriate diagnostic and therapeu- 
tic measures. 
3: Carcinoma—-Long-term continuous administration of either naturai 
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or synthetic estragen n certain animal species increases frequency of- 
carcinoma of the-sreast, cervix, vagina, and liver. Certain synthetic 
progestogens, nene currently contained in OC's, have been noted to 
increase incidence of mammary nodules, benign and malignant. in dogs: 
in humans, 3 case-control studies have reported an increased risk of 
endometrial carcinoma associated with prolonged use of exogenous 
estrogen in postmenosausal women. One publication reported cn the 
first 21 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the endometrium in women under 40 on OC's, Of cases found 
in women withoutpredisposing risk factors (e.g. , irregular bleeding at 
the time.O€'s were first given. polycystic ovaries), nearly all occurred in 
women who had useda sequential OC. These are no longer marketed. No 
evidence has been reported suggesting increased risk of endometrial can- 
cer in users of comvensonal combination or progestogen-only OC's. Sev- 
eral studies have ‘ound no increase in breast cancer in women taking 
OC's or estrogens. One study, however, while also noting no overall 
increased risk of oreas cancer in women on OC's, found an excess risk 
in subgroups of CC users with documented benign breast disease 
Reduced occurrence a: benign breast tumors in users of OC's has been 
weil documented in summary, there is at present no confirmed evidence 
from human studies ot mcreased risk of cancer associated with OC's 
Close clinical surveillance of all women on OC's is, nevertheless essen- 
tial. In all cases of-unciagnosed persistent or recurrent abnorma: vaginal 
bleeding, appropeate eiagnostic measures should be taken to rule out 
malignancy. Women wth a strong family history of breast cancer or with 
breast nodules, fiarocystic disease, or abnormal mammograms should be 
monitored with particu-ar care if they elect to use OC's. 

4, Hepatic Tumors-—-Benign hepatic adenomas have been found to be 
associated with use of OC's. One study showed that OC's with high hor- 
monal potency weve associated with higher risk than lower potency OC's. 
Although benign, sepasc adenomas may rupture and may cause death 
through intra-abdominal hemorrhage. This has been reported in short- 
term as well as lorg-te-m users, Two studies relate risk with duration of 
use of OC's, the risk being much greater after 4 or mare years’ use 
While hepatic adezome is rare, it should be considered in women pre- 
senting abdominapair and tenderness, abdominal mass or shock, A tew 
cases of hepztoceauiar-carcinoma have been reported in women on OC's. 
Relationship of thèse crugs to this type of malignancy is not known 

5. Use in or immediately Preceding Pregnancy, Birth Defects in Offspring, 
and Malignancy insFemale Offspring—Use of temale sex hormones — 
both estrogenic acd prgestational agents-—during early pregnancy may 
seriously damage the effspring. It has been shown that females exposed 
in utero to diethyistilbestro!, a nonsteroidal estrogen, have increased risk 
of developing in later lee a form of vaginal or cervical cancer ordinarily 
extremely rare. Ths risk has been estimated to be of the order of 1 in 
1,000 exposures a: less. Although there is no evidence now that OC's 
further enhance ritk ofedeveloping this type of malignancy, such patients 
should be mentored wth particular care if they elect to use OC's. Fur- 
thermore, 30 to 98% c? such exposed women have been found to have 
epithelial changesvaf the vagina and cervix. Although these changes are 
histologically benign, 1 is not known whether this condition is a precursor 
of vaginal malignancy. ale children so exposed may develop abnormali- 
ties of the urogenital tract. Although similar data are not available with 
use of other estrogens. it cannot be presumed they would not induce 
similar changes. Aa inwreased risk of congenital anomalies. including 
heart defects and mb jefects, has been reported with use of sex hor- 
mones, including /'C’s in pregnancy. One case-control study estimated a 
4.7-told increase 1 risk of limb-reduction defects in infants exposed in 
utero to sex hormones {0C’s, hormonal withdrawal tests for pregnancy, 
or attempted sreatmentifor threatened abortion). Some exposures 
involved only a few days. Data suggest that risk of limb-reduction detects 
in exposed fetuses:is swmewhat less than 1 in 1,000 live births. In the 
past, female sex harmanes nave been used during pregnancy in an 
attempt to treat theeatewed or habitual abortion. There is considerable 
evidence that estragens are ineffective for these indications, and there is 
no evidence trom ‘well-eantrolied studies that progestogens are etfective. 
There is some evicence:that triploidy and possibly other types of poly- 
ploidy are increases’ among abortuses from women who become preg- 
nant soon after cessing:OC's. Embryos with these anomalies are virtually 
always aborted spentarmously, Whether there is an overall increase in 
Spontaneous abortion cì pregnancies conceived soon after stopping OC's 
is unknown. tt is recommended that. for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing 
OC's. ff the patient’ras vot adhered to the prescribed schedule, the possi- 
bility of pregnancy should be considered at time of first missed period, 
and further use of C’seshould be withheld until pregnancy has been 
ruled out. if pregnancy s confirmed, the patient should be apprised of the 
potential risks to the fetus, and advisability of continuation of the preg- 
nancy should de discussed. It is aiso recommended that women who 
discontinue OC's with ietent of becoming pregnant use an alternate form 
of contraception fo: a period of time before attempting to conceive. Many 
Clinicians recommend months, although no precise information is avail- 
able on which to base ths. The administration of progestogen-estrogen 
combinations to induce withdrawal bieeding should not be used as a test 
ot pregnancy. 

6. Gallbiadder Disease-—Studies report increased risk of surgically con- 
firmed gallbladder sease in users of OC's and estrogens. In one study, 
increased risk appesredaafter 2 years use and doubled after 4 or $ years’ 
use. In one of the asher studies, increased risk was apparent between 6 
and 12 months’ use 

7. Carbohydrate anc Lipad Metabolic Effects—-Decrease in glucose toler- 
ance has been observediin a significant percentage of patients on OC's 
For this reason. prediabetic and diabetic patients should be carefully 
observed while on C's Increase in triglycerides and total phospholipids 
has been observed = patients on OC's: clinical signiticance of this finding 
remains to be defined 

8. Elevated Bicod Fresssre—\ncreas2 in blood pressure has been 
reported in patientsan CC's. In some women, hypertension may occur 
within a few months of Beginning OC's. in the Ist year of use, prevalence 
of women with hypertension is low in users and may be no higher than 
that of a comparabli: group of nonusers. Prevalence in users increases, 
however, with ionge: exposure, and in the Sth year of use is 21% to 3 
times the reported prevæence in the tst year. Age is atso strongly corre- 
lated with development ef hypertension in OC users. Women who previ- 
ously have had hypertermion during pregnancy may be more likely to 
develop elevation otbload pressure on OC's. Hypertension that develops 
as a result of taking. OC's usually returns to normal after discontinuing the 
drug. 

9. Headache—-Onsi: or zxacerbation of migraine or development of head- 
ache of a new pattern which is recurrent, persistent, or severe, requires 
discontinuation of C's end evaluation of the cause. 

10. Bleeding Irreguiarites—~ Breakthrough bleeding, spotting, and amen- 
orrhea are frequent gasens for patients discontinuing OC's. In break- 
through bleeding, as in ail cases of irregular vaginal bleeding. nontune- 
tional causes shoule be sorne in mind. In undiagnosed persistent or 
recurrent abnormal ‘ieeeing trom the vagina. adequate diagnostic mea- 
sures are indicated ta ru out pregnancy or malignancy. If pathology has 
been excluded, timenr cange to another OC may salve the probiem. 
Changing to an OC with + higher estrogen content, while potentially useful 















in minimizing menstrual irregularity, should be done only if necessary, 
Since this may increase risk of thromboembolic disease. Women. with 
past history of oligamenarrhea or secondary amenormea-of.young 
women without requiar cycles may have a tendency to remain anowulatory 
or to become amenortheic after discontinuing OC's. Wormen with these 
preexisting problems should be advised of this possibility and encouraged 
to use other methods. Post-use anovulation, possibly prolonged, may 
also occur in women without previous irregularities. 

11. Ectopic Pregnancy—Ectopic as well as intrauterine pregnancy may 
occur in contraceptive failures. 

12. Breast-teeding—-OC’'s given in the postpartum period may interfere 
with lactation and decrease quantity and quality of breast mitk. Further- 
more, a smalt fraction of the hormones in OC's has been identified in the 
milk of mothers on OC's: effects, if any, on the breast-fed child have not 
been determined, if feasible, defer OC's until infant has been weaned. 
Precautions —GENERAL— t. A complete medical and family history 
should be taken prior fo initiation of OC's. Pretreatment and periodic 
physical examinations should include special reference to blood pressure. 
breasts, abdomen and pelvic organs, including Pap smear and relevant 
laboratory tests. As a general rule OC's should not be prescribed for 
longer than 1 year without another physical examination. 

2. Under influence of estrogen-progestogen preparations, preexisting 
uterine lsiomyomata may increase in size 

3. Patients with history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the 
symptom is drug-related. 

4. OC's may cause some degree of fluid retention, They should be 
prescribed with caution, and only with careful monitoring, in patients with 
conditions which might be aggravated by Huid retention, such as convul- 
sive disorders, migraine syndrome, asthma, or cardiac or renal 
insufficiency. 

5. Patients with a past history of jaundice during pregnancy have an 
increased risk of recurrence while on OC's. If jaundice develops, OC's 
should be discontinued. 

6, Steroid hormones may be poorly metabolized in patients with impaired 
liver function and should be administered with caution 

7. OC usars may have disturbances in normal tryptophan metabolism 
which may result in a relative pyridoxine deficiency. Clinical significance is 
undetermined. 

8. Serum folate levels may be depressed by OC's. Since the pregnant 
woman is predisposed to development of folate deficiency and incidence 
of folate deficiency increases with increasing gestation, it is possible that 
if a woman becomes pregnant shortly after stopping OC's, she may have 
a greater chance of developing folate deficiency and complications attrib- 
uted to this deficiency. 

information ter the Patient—-See Patient Package Labeling. 

Laboratory Tests- 1. The pathologist shouid be advised of OC therapy 
when relevant specimens are submitted. 

2. Certain endocrine- and liver-function tests and blood components may 
be affected by estragen-containing OC's: 

a. increased sulfobromophthalein retention 

b. Increased prothrombin and factors Vi, Vill, IX, and X: decreased 
antithrombin 3. increased norepinephrine-induced platelet aggregability. 

c. Increased thyroid-binding globulin (TBG) teading to increased circulat- 
ing tota!-thyroid hormone, as measured by protein-bound iodine (PBI). 

T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is 
decreased. reflecting the elevated TBG: free T4 concentration is unaltered. 
d. Decreased pregnanedio! excretion. 

e. Reduced response to metyrapone test. 

Drug interactions —Reduced efficacy and increased incidence of break- 
through bleeding have been associated with concomitant use of rifampin 
A similar association has been suggested with barbiturates, phenylbuta- 
zone phenytoin sodium, ampicillin and tetracycline 

Impairment of Fertility--See Warnings 
section #3, 4, and 5 for information on carcinogenesis, mutagenesis, 
peace cs of oe 
Category X. See Contraindications, Warnings. 

Nursing Mathers -See Warnings. Because of the potential for adverse 
reactions in nursing infants from oral contraceptive tablets. a decision 
should be made whether to discontinue the drug, taking into account the 
importance of the drug to the mother. 

Adverse Reactions —An increased risk of these serious adverse reactions 
has been associated with use of OC's (see Warnings): thrombophlebitis. 
pulmonary embolism, coronary thrombosis, cerebral thrombosis, cere- 
bral hemorrhage, hypertension, gallbladder disease, benign hepatomas, 
congenital anomalies. There is evidence of an association between the 
following conditions and use of OC's although additional confirmatory 
studies are needed: mesenteric thrombosis, neuro-ocular lesions. 6.9., 
retinal thrombosis and optic neuritis. 

The following adverse reactions have been reported in patients on OC's 
and are believed to be drug-related. Nausea and/or vomiting, usually the 
most common adverse reactions. occur in approximately 10 percent or 
less of patients during the first cycle. Other reactions. as a general rule. 
are seen much less frequently or only occasionally. Gastrointestinal symp- 
toms (such as abdominal cramps and bloating): breakthrough bleeding, 
Spotting, change in menstrual flow; dysmenorrhea, amenorrhea during 
and after treatment, temporary infertility after discontinuance of treat- 
ment; edema; chloasma or melasma which may persist; breast changes: 
tenderness, enlargement, and secretion, change in weight (increase ar ; 
decease); change in cervical erosion and cervical secretion; possible p 
diminution in lactation when given immediately postpartum; cholestatic : 
jaundice; migraine: increase in size of uterine leiomyomata; rash 
(allergic); mental depression; reduced tolerance to carbohydrates: vaginal 
candidiasis; change in corneal curvature (steepening}, intolerance to con- 
tact lenses. 

The following adverse reactions have been reported in users of OC's, and 
the association has been neither confirmed nor refuted: premenstrual-like 
syndrome, cataracts, changes in libido, chorea, changes in appetite, cys- 
titis-like syndrome, headache, nervousness, dizziness. hirsutism, loss of 
scalp hair, erythema multiforme, erythema nodosum, hemorrhagic erup- 
tion, vaginitis, porphyria. 
Acute -Serious ill effects have not been reported following 
acute ingestion of large doses of OC's by young children. Overdosage 
may cause nausea, and withdrawal bleeding may occur in females. 


2 each tablet contains 
0.15 mg levonorgestrel and 
0.03 mg ethinyl estradiol. 
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Clinical Opinion 


Dickinson’s sign: Focal uterine softening in early pregnancy 
and its correlation with the placental site 


Robert A. Munsick, M.D., Ph.D. 
Indianapolis, Indiana 


Focal uterine softening, characteristic of early pregnancy, is usually known as Piskacek’s or von Braun- 
Fernwald’s sign but should be attributed to Robert Latou Dickinson, who first described it in 1892. The 
presence or absence of Dickinson's sign was carefully noted in 1040 pregnant patients seeking abortions. 
The weeks of gestation, location of uterine softening, and correlation with placental site were also studied. 
This sign reliably showed the placental site, hence its unequivocal presence nearly proves the presence of 
intrauterine pregnancy and precludes the existence of tubal pregnancy. It was present in most pregnancies 
between 6 and 11 menstrual weeks, and its presence after 14 weeks should make menstrual dates 
suspect or signal the possibility of a septate or bicornuate uterus. (AM J OBSTET GYNECOL 


1985;152:799-802.) 


Key words: Uterine softening, Dickinson’s sign 


During the late nineteenth znd early twentieth cen- 
turies, experience gained through the pelvic exami- 
nation in early pregnancy caused many European and 
American gynecologists to publish their physical find- 
ings, some of which were given eponyms and were 
claimed to be diagnostic of early pregnancy. Diagnostic 
accuracy from the physical examination was manda- 
tory, because tests for human chorionic gonadotropin 
did not exist then. 

While studying how accurately one can estimate the 
duration of early pregnancy using only the pelvic ex- 
amination, I thought that the presence or absence of 
one or more of these various signs of pregnancy might 
help to delimit the duration of gestation. Only one, 
focal uterine softening, or Dickinson’s sign,” seemed 
incontrovertible and nearly free of subjective interpre- 
tation of its presence, absence, or extent. Therefore the 
prevalence and location of this sign were noted by-week 
of gestation, and correlation of its location with the 
placental site was noted in a series of women under- 
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going abortion operations. Differences in its weekly 
prevalence and location were also analyzed according 
to parity. The results of this study were compared with 
those published near the turn of this century. 


Material and methods 


Between 1975 and 1983, 1040 pregnant women who 
requested abortion were studied. After they voided, 
they were carefully assessed by me, with use of custom- 
ary methods of bimanual vaginal examination.” Men- 
strual dates were unknown to me until after the ex- 


-amination was completed and the physical findings had 


been recorded. Uterine size and the location of any 
focally softened area were recorded, whether the soft- 
ened area was small or occupied a majority of the uter- 
ine surface. To palpatė such uterine irregularities of 
shape and consistency, the two fingers in the vagina 
were swept across the anterior and lateral uterine walls 
while the abdominally exploring fingers fixed the 
uterus and palpated its fundal and posterior surfaces. 


. Sites of focal softening were recorded as anterior, pos- 


terior, left, right, or fundal. When the area was large, 
the predominant location was chosen. Ladin’s sign,‘ a 


‘ fingertip-size area of softness in the uterine isthmus, is 


not the same as Dickinson’s sign, and such cases were 
not considered to have focal uterine softening. 
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Table I. Prevalence of focal uterine softeriing by gestational week -> 








All pregnant women 









Nullibarars women 





6 6 3 50 1 3 2 
7 20 9 45 8 I 50 
8 31 16 52 12 5 42 
9 86 54 63 9 1-44 
10 135 78 58. 23 1. 43 
11 115 64 56 18 7 839 
12 119 42 35 29 3 28 
13 108 37 34 27 3 33 
14 97 29 30 26 3 35 
15 101 9 9 36 4 11 
16 68 1 1 33 1 3 
17 64 0 0 29 9 0 
18 47 1 2 18 D 0 
19 21 0 0 11 3 0 
20 16 0 0. 6 3 0 
21 4 0 0 1 a D 
22 2 0 0 2N 
Total 1040 343 33 287 a 21 





Ideal group* 


` Parous women 





4 3 50 
12 5 42 12 6 50 
12 8 67 26 15 58 
41: 23 56 62 46 74 

58. 27 47 105 64 6l 
59 31 53 98 57 58 
58 21 36 103 41 40 
53 18 34 100 35 35 
54 13 24 87 29 33 
48 2 4 98 9 9 
27 0 0 66 1 2 
29" 0 0 63 0 0 
28 l 1 45 l 2 
10 0 0 21 0 0 
10 0 0 15 0 0 

3 D 0 4 0 0 

2 0 0 2 0 0 

507 152 30 911 306 34 





T = Total observations, + = positive Dickinson’s ser; and % = percent positive. 
*Ideal group excludes a pregnant women with ute@ine retroposition, marked obesity, or uteri with leiomyomas. 


One or more laminaria tents were inserted in:c the 


cervix, and abortions were performed about 24 hours - 


later by suction or evacuation. A clear plastic vecaum 
cannula was inserted through the cervix.in suck 4 di- 
rection that the opéning was applied. against the firm 


part of the uterus, 180 degrees from the locaton of: 


softening, Suction was then begun, and the cannula was 


slowly rotated until placental tissue was aspiratec. The - 


location of the cannula opening at this time wa re- 
corded as the placental site. Immediately after t= pro- 
cedure was completed, fetal foot, leg, and arm b reths 


were measured with a vernier calipers to the rearest 


0.002 inch, even though such precision is neithe- Tuly 
possible nor necessary. 

All data were immediately rečorüed on a srede- 
signed form and later were output with a NEZ PC- 
8001A microcomputer to a sequential file, by meaas of 
a Basic program designed to trap as many output=crors 
as possible, Input programs used to analyze data vere 
also written for this system. 

’ Menstrual weeks of gestation were calculated b- av- 
eraging the weeks computed from each extremit= nea- 
surement, by means of previously reported fou ta-or- 
der polynomial regression forthulas.’ If no extremity 
was measurable, the week of gestation was deterrined 
from menstrual dates, when accurate; otherwi e the 
estimate of uterine size from the vaginal biman el ex- 
amination was used. 


Results 

‘Lhe prevalence of Dickinson’s sign was first. ceter- 
mined for all women at all menstrual weeks frar € to 
22. Results are shown in Table I. About one hzlz had 


focal uterine softening from 6 to 8 weeks and the peak 
prevalence was at 9 to 11 weeks, when more than half 
showed it. By 12 weeks most uteri had become generally 
soft; after 14 weeks few uteri showed any residual firm- 
ness, so the sign became unusual this late. 

Focal softening was found in 31% of parous women 
but in only 21% of nulliparous women, a difference 
which was significant by the Fisher’s exact test with two 
tails (p < 0.01). Because parity was not recorded in the 
early part of this study, the total of all nulliparous and 
parous women does not equal the total for all gravid 
women. 

A final and possibly most accurate picture of the 
prevalence of Dickinson’s sign is also shown in Table 
I. All cases of extreme obesity, leiomyomas, and uterine 
retroposition were excluded in order to elucidate its 
prevalence when the uterus was most easily palpated. 
The peak prevalence was seen at 9 weeks, when 74% 
of uteri demonstrated the sign. At 14 weeks, focal soft- 
ening persisted in oné third of the uteri, but at 15 weeks 
it had decreased io 9%. 

The locations of focal softening are shown in Tablé 
II for nulliparous and'parous gravid women. In nul- 
liparous women the left side clearly predominated, the 
right side being next in occurrence and significantly 
more ‘common. than the anterior, posterior, or fundal 
positions. In parous women there was no such pre- 
ponderance except that the fundal position was rarely 
seen. When dextro- and sinistropreponderance were 
compared for weeks 6 to 11 versus 12 and more, the 
left side appeared to predominate in both parous and 
nulliparous women in the later but not in the earlier 
weeks (Fisher’s exact test with two tails, p = 0.01). The 
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Table II. Location of Dickinson’s sign according to parity and ease of examination 





All pregnant women Nulliparous women 








Location , 


Left 127 37 29 


Right 89 26 17 
Anterior 62 18 6 
Posterior 58 17 9 
Funda} 6 2 0 
Totalt 344 61 









Parous women Ideal group* 








48 41 27 120 39 

28 40 26 71 23 

10 33 22 56 18 

15 36 24 53 17 

0 2 1 6 2 
152 306 











*Group includes all pregnant women without marked obesity, uterine retroposition, or uteri with leiomyomas. 
{Total of all pregnant women exceed the sums of nulliparous and parous women for reasons listed in the text. 


apparent differences in left-sided preponderances be- 
tween nulliparous and parous women were not statis- 
tically significant. 

The placental site was located by the vacuum curette 
in 233 (68%) of the 343 uteri in which Dickinson’s sign 
was present. The two sites were similarly located in 205 
(88%), 90 degrees disparate in 26 (11%), and 180 de- 
grees apart in two (1%) cases. 

In the entire group of 1040 pregnant women eight 
were found to have septate or double uteri. Dickinson’s 
sign was present in the following numbers: 9 weeks, 0 
of 1; 12 weeks, 1 of 1; 13 weeks, 0 of 1; 14 weeks, 2 of 
2; 15 weeks, 1 of 2: 16 weeks, 0 of 1. There were too 
few cases in this group to compare them ‘statistically 
with all gravid women, but it seems highly likely that 
focal softening persists longer when the cavities are 
separated. For the four cases with focal softening, there 
was perfect agreement between the side of softness and 
the gravid side of the uterus. 


Comment 


In 1892 Robert Latou Dickinson briefly described the 
irregularities ir shape and consistency which are so 
characteristic o? early pregnancy.’ He provided more 
details from a larger series of patients in 1893,’ noting 
that there was “bellying” of the uterine wall, that “fur- 
rows” developed transversely or longitudinally on the 
anterior wall, and that areas of contrasting firmness and 
softness occurred even before 8 menstrual weeks of 
pregnancy. Although he focused particularly on the 
grooves and furrows, which probably represent the 
junction of soft with firm uterine wall, and on the firm 
area of the uterus, which he thought represented the 
placental implantation site, there can be no question 
from his text and many drawings that he did indeed 
first describe focal uterine softening. In his classic paper 
of 1908, McDonald® stressed Dickinson’s primacy in this 
regard. In 1899 von Braun-Fernwald’ and Piskacek® 
both described such softened areas in early pregnant 
uteri. . 

My original purpose in studying the weekly preva- 


lence of focal uterine softening was to determine 
whether its presence might help to delimit the number 
of weeks of gestation, that is, might the sign, when 
elicited, only be present at one or two gestational weeks? 
McDonald? and Weissenberg’ had already published 
data that failed to support my hypothesis, but these 
antique papers were unknown to me when this study 
was undertaken. 

McDonald’ found that there was focal uterine soft- 
ening in a majority of pregnant uteri before 11 weeks 
(40 of 68) but that symmetrical softening occurred 
more frequently after 10 weeks (25 of 32). He found 
some softening in all pregnant uteri, even at 5 weeks. 
Overall, he noted that the uterus was symmetrically 
softened (probably meaning anterior, posterior, both 
or entirely softened) in 53 of 100 patients and that it 
was softened on the left in 21 and on the right in 26. 
He opined that softening indicated the placental site. 
Weissenberg’? found that the soft area was usually on 
the left or right and seldom symmetrical. He also found 
that the left side predominated over the right by a ratio 
of 73 to 35 in the 108 women he studied and that this 
left-sided preponderance was consistent from 5 co 13 
weeks. 

Most of the data in my study confirm McDonald’s 
and Weissenberg’s findings. Focal softening was found 
as early as 6 weeks and was common from 7 to 11 weeks 
(see Table I). There was a significant left-sided pre- 
ponderance of Dickinson’s sign in nulliparous women 
but an essentially even distribution of the sign in parous 
women. Contrary to Weissenberg’s findings, the left 
side was proportionally more often involved after 10 
weeks than before for both nulliparous and parous 
women, but neither of these differences was statistically 
significant nor do they seem clinically important. 

In three cases of incomplete abortion Dickinson per- 
formed digital curettage and found that the placental 
site correlated with the firm area of the uterus.” Both 
Piskacek® and McDonald,° held that the softened area 
correlated with the placental site. My findings may have 
been subject to bias, for I knew where the soft area was 
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before introducing the vacuum curette. Neveztheless, 
beginning aspiration 180 degrees away fron: it and 
slowly turning the cannula should have revealed] nany 
more cases with immediate placental aspiration zf. the 
placental site correlated at all well with the area >futer- 
ine firmness, On the contrary, there was 88%. agree- 
ment between the soft area and the placental ] scetion, 
with 11% being only 90 degrees and 1% bemg 180 
degrees removed. Therefore, the evidence strongly fa- 
vors the conclusion that the soft area reflects he pla- 
cental implantation site. A frequent uterine fircling in 
cases of missed abortion is a patchwork of soft aad firm 
areas in the uterine wall. This may explain DicLinson’s 
erroneous conclusion regarding the location of ‘he pla- 
cental site; each of his three observations was ir. a case 
of incomplete abortion. 

Why should the myometrium be selectively se-ft2ned 
over the placental site in early pregnancy? It seems 
likely that the softening results either from myonetrial 
relaxation or from increased vascularity in this Iccale. 
Although Csapo’s progesterone “block” theory has 
been criticized on many counts," it is tempting to pos- 
tulate that the softening results from progesteron2. In 
three early pregnancies of 10 to 12, 12, and 14-weeks, 
Kumar and Barnes” found placental and antipkacental 
myometrial progesterone concentration ratios Df 1.6, 
1.3, and 1.6, respectively. It may also be relevant that 
it is precisely at 7 menstrual weeks cf pregnancy that 
the placenta takes over major stercid diosynthess from 
the corpus luteum” and that Dickinson’s sign appears 
in the majority of uteri. Might one extrapolate urther 
and predict that when focal uterine softening is=learly 
present or the uterus is generally softened, lute ctomy 
would not lead to abortion? 

The number of observed anomalous uteri vas too 
small to derive meaningful statistics, but it a>pears 
likely from the data presented here that when tae pla- 
centa is located in one hemiuterus, the contralateral 
side fails to soften as early as usual. This may result 
from a higher than normal progesterone gradient be- 
tween the retroplacental myometrium and the myo- 
metrium of the nonpregnant uterine horn. The pres- 
ence of Dickinson’s sign in the second trimester chould 
therefore alert to the increased possibility of a septate 
or double uterus. 

An important deduction from the above observat ons 
is that when Dickinson’s sign is present a placerta ün- 
derlies it or conversely that there is not a singleton 
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pregnancy in an extrauterine location. Dickinson him- 
self stated that this is not always the case. He noted that 
slight differences in consistency do occur in nonpreg- 
nant nulligravid and parous uteri.'* This is certainly 
true, but I have never felt pronounced focal softening 
when there was no placenta in the uterus, nor have I 
yet felt pronounced focal uterine softening when there 
was a tubal pregnancy, except when it was interstitial. 
Therefore the sign must be considered an excellent 
criterion of intrauterine or interstitial pregnancy. 

Practical use can also be made of Dickinson’s sign in 
abortion practice. By directing the opening of the vac- 
uum curette toward the softened area, the placenta is 
usually rapidly aspirated, probably diminishing blood 
loss and often saving patients moments of unnecessary 
pain. 
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The mortality risk associated with hysterectomy 


Phyllis A. Wingo, M.S., Carlos M. Huezo, M.D., George L. Rubin, M.B., 


Howard W. Ory, M.D., and Herbert B. Peterson, M.D. 


Atlanta, Georgia 


To study the risks of mortality associated with hysterectomy that are specific to age, race, surgical 
approach, and associated conditions, we used data collected by the Commission on Professional and 
Hospital Activities during 1979 and 1980. Four hundred seventy-seven deaths were recorded among 
317,389 women having abdominal hysterectomies and 46 deaths among 119,972 women having vaginal 
hysterectomies. The mortality rates for hysterectomy, standardized for age and race, were higher for 
procedures associated with pregnancy or cancer than for procedures not associated with these conditions 
(29.2, 37.8, and 6.0 per 10,000 procedures, respectively). Hysterectomies associated with pregnancy or 
cancer constituted 8% of all hysterectomies performed. However, 61% of all deaths occurred in women 
with pregnancy- or cancer-related conditions. The mortality rate associated with hysterectomy increased 
with age and was twice as high among black women. (AM J OBSTET GYNECOL 1985;152:803-8.) 


Key words: Mortality; hysterectomy, abdominal; hysterectomy, vaginal; risk 


Y 

Hysterectomy is one of the most frequently per- 
formed operations on women of reproductive age in 
the United States.' Although nearly half a million 
women undergo the procedure each year,' few recent 
studies have examined the risk of mortality associated 
with hysterectomy. A few studies permit computation 
of mortality risks by factors that influence risk, such as 
age, race, and surgical approach. However, no study 
has examined mortality risks by associated medical con- 
ditions. For example, hysterectomies performed to 
treat malignancy and those performed concurrent with 
pregnancy termination are expected to be higher risk 
procedures and need to be analyzed separately. 

Two studies of risks associated with hysterectomy re- 
ported mortality rates of 26.4 and 16.6 per 10,000.” * 
However, these were comparatively small studies con- 
ducted with data collected more than 10 years ago 
(Table I). In addition, the Commission on Professional 
and Hospital Activities (CPHA) published mortality 
rates of 17 and 8 per 10,000 women for abdominal and 
vaginal procedures, respectively, performed in Profes- 
sional Activity Study (PAS) hospitals during 1972 and 
1973.1 Although CPHA rates were specific to age and 
race, they were not detailed by other surgical risk 
factors. 
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In the present study, we examined the risk of mor- 
tality specific to age, race, and surgical approach for 
nonradical hysterectomies associated with three cate- 
gorizations of diagnoses: (1) diagnoses of cancer, (2) 
complications of pregnancy and delivery, and (3) all 
other diagnoses. 


Methods 


We obtained the data for our study from CPHA, 
which collected information from approximately 40% 
of patients discharged from short-stay hospitals in the 
United States in 1979 and 1980 (Commission on Profes- 
sional and Hospital Activities, personal communica- 
tion). From the PAS files, we selected the 441,762 rec- 
ords of all women discharged from the hospitals during 
1979 and 1980 with procedure codes 68.3 (subtotal 
abdominal hysterectomy), 68.4 (total abdominal hys- 
terectomy), and 68.5 (vaginal hysterectomy), according 
to the International Classification of Diseases, ninth re- 
vision, Clinical Modification (ICD-9-CM). We excluded 
4015 duplicate records, 144 records that had hospital 
discharge status coded as unknown, 177 records that 
had both vaginal and abdominal hysterectomy codes, 
and 65 records that contained diagnostic and proce- 
dure codes that refer to men only.* A total of 437,361 
women remained for analysis. 

We categorized the conditions associated with hys- 


*Male diagnostic codes: 185.0 to 187.9, 222.0 to 222.9, 233.4 
to 233.6, 236.4 to 236.6, and 600.0 to 608.9, male procedure 
codes: 60.0 to 64.9. 
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Table I. Hysterectomy mortality rates in other st-dies 
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Authors 


Cava® 


White et al.’ 


Amirikia and Evans? 


Leventhal and Lazarus? 


Ledger and Child? 


CPHA Hospital Mortality" 


Dicker et al." 


Descripit< 37 sample No. of deaths 
All nonradical 2ysterectomies 2 
performed frem 10/72 10 9/73 
In a commu.” hospital of 
400 beds : 
Consecutive sarzy es of 100 4 
vaginal and JZ abdominal 
hysterectomi = performed dur- 
ing 1958 to Evw3 in each of 
three setting zivate, clinic, 
and universit- 
All hysterecton derformed at 17 
Hutzel Hosp x from 1965 i 
to 1974 
First. 300 vagira. and 300 l 
abdominal h-særectomies per- 
formed at Mcazl Reese 
Hospital cn =zmen 20 years of 
age and olde~ m 1946 
All hysterectorre :n a sequential 20 
sample of exe seventh 
discharge frox CPHA-PAS 
hospitals duc tz 1/70 through 
6/70 
All nonradical z¥xt2rectomies 737 
reported by =f 3A-PAS hospi- 
tals in 1972 zaz 1973 
All nonemergecer hysterectomies 2 


No. of women 


235 


600 


6,435 


600 


12,026 


506,250 


1,851 


Rate* 


85.1 


66.7 


26.4 


16.7 


16.6 


14.6 


10.8 


performed ir r_ne hospitals 
on women az e= 15 to 44 from 


9/78 to 8/81 
Pratt’? 


Consecutive sazre of vaginal l 952 10.5 


hysterectamits oerformed dur- 
ing 10 years q women aged 


35 to 60 
Gray” 


by one surge=r. 


Consecutive sande of abdominal l 
hysterectomts >2rformed 


2,421 4.1 





*Crude mortality rate per 10,000 women having = Lysterectomy. 


terectomy in three ways. We defined a hystereccory as 
pregnancy-related if the discharge record cca ained 
any of the ICD-9-CM diagnostic codes from t £1.0 to 
676.9 or any of the ICD-9-CM procedure cod=< from 
72.0 to 75.9. These diagnostic and procedur “odes 
correspond to complications of and treatment. sssoci- 
ated with pregnancy, childbirth, and the puer=« “ium. 
We defined a hysterectomy as cancer-related iftbe dis- 
charge record contained any of the ICD-9-Caf diag- 
nostic codes from 140.0 to 184.9 or from 188.0 tz =(8.9; 
these two ranges of codes correspond to all =cmary 
and secondary invasive carcinomas. Finally, we defined 
a hysterectomy as “other” if the discharge reco~i did 
not contain any ICD-9-CM diagnostic or procedure 
codes that correspond to pregnancy, childbrt, the 
puerperium, or invasive carcinoma. In situ carizcomas 
of the cervix (ICD-9-CM diagnostic code 233 | were 
included in the “other” group. 

We defined deaths as those records in which=t 2 hos- 
pital discharge status was coded as dead. Beca_se mis- 
classification of deaths was reported in a study~x- mor- 
tality associated with tubal sterilization with tk= use of 


the same data source,’ we attempted to assess misclas- 
sification of discharge status in our study. We reviewed 
all discharge diagnoses and procedures for women 
whose discharge status was recorded as dead and clas- 
sified a death as “likely” if the record contained any of 
the ICD-9-CM diagnostic codes associated with life- 
threatening complications such as cardiac arrest, shock, 
etc., or with procedures used to treat those complica- 
tions, such as tracheostomy, dialysis, etc.* We classified 
a death as “questionable” if the discharge record did 
not have any of the diagnostic or procedure codes used 
to classify a death as “likely.” Three hundred ninety- 
seven (76%) of the 523 deaths were categorized as 
“likely.” 

To simplify presentation, we did not analyze 7033 
discharges from 1979 that were coded 68.2 (subtotal 


*“Likely” death diagnostic codes: 276, 286, 415, 426 to 428, 
430 to 438, 444, 466, 482, 486, 511.9, 514, 518, 960, 989, 
E87.0 to E87.6, 040.0, 348.1, 348.5, 349.0, 427.5, 518.4, 780.0, 
780.2, 780.3. 785.4, 785.5, 995.2, 997.1 to 998.9; “likely” death 
procedure codes: 31.1, 34.04, 34.91, 37.7, 38.0, 38.7, 38.8, 
39.3, 93.9, 96.0, 99.6, and 99.7. 
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Table I. Hysterectomy niortality rates* by surgical approach and, associatéd conditions: 
CPHA, 1979 and 1980 : 







Maximum estimates A 
No. of deaths 0 8 38 46 29 
Crude mortality 0.0 43,9 3.2 3.8 58.3 
rate, f 
Standardized 0.0 19.9 2.7 3.1 32.0 


mortality ratet 
Minimum estimates 


No: of likely 0 T: 33 40 21 
deaths f 
Crude mortality 0.0 38.4 2.8 3.3 42.2 

rate * 


Standardized 0.0 18.8 2.3 2.7 22.8 


mortality ratet 





*Per 10,000 procedures. 


Surgical approach 







Discharges 464 1824 117684 119972 4971 





Total 


28079 403847 437361 








Abdominal 





Pregnancy Total 
26255 286163 317389 5435 


280 163 477 29 288 206 523 
106.6 3.9 15.0 584 1026 51 12.0 


39.7 3.6 16.7 29.2 37.8 6.0 12.0 


200 135 357 21 207 169 397 
76.2 4.8 11.2 38.6 73.7 4.2 9.0 
25.2 6.9 my Fe) 20.8 24.3 4.9 8.9 





{Standardized by age and race of CPHA women uncergoing hysterectomy in 1979 and 1980; excludes 421 women whose age 
was unknown, 29,225 whose race was unkriown, and 56 whose age and race were unknown. 


abdominal hysterectomy), 68.3 (total abdominal hys- 
terectomy), and 68.4 (vaginal hysterectomy), according 
to the Hospital International Classification of. Diseases 
Adaptation 2 (HICDA-2). These discharges were from 
hospitals that had not converted their CPHA reporting 
system from HICDA-2 to ICD-9-CM. Differences be- 
tween ICD-9-CM and HICDA- 2 coding schemes would 
complicate interpretation of results generated from 
combined data. These discharges represented less than 
2% of the hysterectomy data available to us. Among 
these 7033 discharges, we identified 10 deaths among 
women who underwent abdominal hysterectomy and 
no deaths among women who underwent vagirizl hys- 
terectomy. 

We used two methods to calculate mortality rates spe- 
cific to associated conditions and surgical approach. 
First, we treated all reported deaths as representing 
maximum estimates of mortality associated with hys- 
terectomy. Second, we treated only “likely” deaths as 
representing minimum estimates. Thé denominator 
for both sets of estimates was the total number of hys- 
terectomies. i 

We also tabulated maximum mortality rates specific 
to agè and race, separately for abdominal and vaginal 
approaches. The abdominal hysterectomy mortality 


rates were further subdivided by the three categories | 


of associated conditions. Because the numbers involved 
were small, mortality rates specific to age and race were 
not estimated for the three categories of associated con- 
ditions for hysterectomies performed by the vaginal 
approach. Age and race were unknown for 0.1% and 
6.7% of the discharges, respectively. By use of the direct 
method, all rates were standardized to the age and race 


distributicn of all women in the CPHA files who un- 
derwent ronradical hysterectomy in 1979 and 1980.° 


Results 


The overall mortality rate associated with hysterec- 
tomy was 12 per 10,000 procedures (Table II). The 
mortality rates for both pregnancy- and cancer-related 
hysterectomies (29.2 and 37.8, respectively) were sub- 
stantially greater than for hysterectomies performed 
for other reasons (6.0). Eight percent of hysterectomies 
were categorized as pregnancy- or cancer-related, and 
61% of the deaths occurred in these subgroups. 

There was an increased mortality risk for pregnancy- 
and cancer-related hysterectomies with both surgical 
approaches, Among women who had abdominal hys- 
terectomy, the mortality rates were 32.0, 39.7, and 8.6 
for pregnancy-related, cancer-related, and other con- 
ditions, respectively. Among women who underwent 
vaginal hysterectomy, there were no pregnancy-related 
deaths. Among women who had cancer-related vaginal 
hysterectomy, the mortality rate was greater than for 
women who underwent hysterectomy for other con- 
ditions (19.9 and 2.7, respectively). In general, mor- 
tality rates for hysterectomies performed by the ab- 
dominal approach were higher than rates for hyster- 
ectomies performed by the vaginal. approach. 

Overall mortality rates increased with. age, particu- 
larly after age £4 (Table III). This trend was also evi- 
dent when the rates. were subdivided by surgical ap- 
proach. Furthez subdivision of abdominal hysterecto- 
mies according to associated conditions revealed an 
opposite trend among women who underwent preg- 
nancy-related hysterectomy. The mortality rate for the 
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Table III. Hysterectomy mortality rates* by age, surgical approach, and associated conditions: 
CPHA, 1979 and 1980 












Surgical approach 
















Vaginal (total) Abdominal 

















Age 





Deaths Rate 


<25 9 0.0 6 642 | 0 0.9 3 25 9 8.9 9 6. 


5 
25-34 2 0.9 18 66.4 > l TA 16 2.3 35 4.7 37 3.5 
35-44 4 0.5 5 34.5 6 26:3 32 2.8 43 3.8 47 3.1 
45-54 4 2.7 0 0.0 18. «41.4 33 4.6 51 6.5 55 5.8 
55-64 3 1.9 0 0.0 63 80.4 28 19.0 91 41.3 -94 29.4 
65-74 13 18.3 - 0 0.0 91. 138.4 32 46.4 123 93.0 136 63.5 
275 20° 56.8 0 0.0 - 100 349.5 24 > 121.2 124 255. 8 144 173.3 








*Per 10,000 procedures; standardized by race of CPHA women undergoing hysteréctomy i in 1979 arid 1980; excludes 477 
women whose age was unknown. 


_ Table IV. Hysterectomy mortality rates* by race, surgical approach, and associated conditions: . 


~. . CPHA, 1979 and 1980 













Surgical approach 






Abdominal 


Vaginal (total) 













Other 







Deaths Rate 


White 37 2.8 19 28.9 228 36.7 110 7.9 357 16.0 ` 394 ` 11.0 
Black 5 6.6 8 51.7 B34 69.2 47 15.7 89 24.5 94 21.3 
Other . (6 0.0 2 65.5 1. 58 0 0.0 -3 6.3 3 4.4 


*Per 10,000 procedures; standardized by age of CPHA women undergoing hysterectomy in 1979 and 1980; excludes 29,282 
women whose race was unknown. 


latter was 94.2 per 10,000 among women less than 25 Comment 

years of age. The rates decreased by approximately two . In our study, 92% of all hysterectomies were related 
thirds to 34.5 per 10,000 among women 35 to 44 years to conditions other than pregnancy or cancer. There- 
of age. The increased mortality rate for women who fore, the mortality rate based on conditions other than 
underwent pregnancy-related hysterectomy and who pregnancy of cancer (6.0 per 10,000 women) seems 
were less than 25 years of age accounted for the ele- more representative of the general risk of death asso- 
vated total abdominal and overall rates o women less ciated with hysterectomy than the overall rate, which 
than 25 yéars of age. -is twiceas high. 

The risk of death associated with hysterectomy was, The overall rate of mortality acaid with hyster- 

greater for black women than for whité women (Table ectomy in our study (12.0 per 10,000) is lower than 
IV). The mortality rate for black women was nearly reported by six studies**”° and higher than reported 
twice as high, irrespective of associated conditions or ` in three studies®! (Table I). Four studies enrolled 
surgical approach. fewer than 1000 women 7*. '% only the, 1972-1973 

. When only the deaths that we classified as “likely” CPHA-PAS series had sufficient numbers of deaths for 
were used to estimate the risk of mortality assdciated a reasonable estimate of mortality rates specific to age, 
with hysterectomy, the overall rate decreased to 8.9, race, and surgical approach. However, unlike our 
with rates for pregnancy-related, cancer-related, and study, the 1972-1973 CPHA rates were not subdivided 
all others of 20.8, 24.3, and 4.9, respectively (Table 11). by the presence of associated conditions. 

We consider these rates to be minimum estimates of The higher mortality rate seen for women less than 
the risk of death associated with hysterectomy and note, 25 years old compared to women older than 25 who 
that they are not substantially different from the rates underwent pregnancy-related abdominal hysterectomy 


based on all reported deaths. is based on six deaths in the former subgroup and could 
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be due to chance. Furthermore, we have no knowledge 
about whether these hysterectomies were planned pre- 
operatively or performed as emergency, life-saving 
measures. The possibility exists that emergency hys- 
terectomies were performed more often on younger 
women. The increased risk in women younger than 25 
with pregnancy-related abdominal hysterectomy ac- 
counts for the increased risk seen in this same age 
group for all abdominal hysterectomies and for all hys- 
terectomies. 

The increased risk of death associated with hyster- 
ectomy among black women compared to white women 
has been reported previously.* Furthermore, the rates 
are consistent with the reported increased risk of death 
among black women for pregnancy-related events.'* “ 

In our study, the risk of mortality for women un- 
dergoing an abdominal hysterectomy is greater than 
for women undergoing a vaginal hysterectomy. This 
finding is consistent with the risk of morbidity in one 
study" and inconsistent with five studies.**”° The dif- 
ferences between the mortality risk among women who 
underwent abdominal hysterectomy and that among 
women who underwent vaginal hysterectomy are dif- 
ficult to interpret because in most studies, including 
ours, they may be attributable to selection bias. It is 
possible that women undergoing an abdominal hyster- 
ectomy in our study were, in the aggregate, at higher 
surgical risk than women undergoing a vaginal hyster- 
ectomy. For example, women with known gynecologic 
surgical risk factors, such as large pelvic masses, en- 
dometriosis, and pelvic inflammatory disease, are less 
likely to be considered candidates for the vaginal ap- 
proach. Because we do not have preoperative clinical 
information available, we are unable to determine 
whether the observed differences are due to different 
surgical approaches or to differences in surgical risk 
factors for patients undergoing abdominal and vaginal 
procedures. 

We believe that our results are representative of 
women undergoing hysterectomy i in the United States 
for two reasons. First, they are based on large numbers 
of hysterectomies, approximately 40% of the hyster- 
ectomies performed during this time period in the 
United States. Second, our data on the number of hys- 
terectomies performed in the United States compare 
favorably to data collected by the National Center for 
Health Statistics as part of the ongoing National Hos- 
pital Discharge Survey (NHDS) (ICD-9-CM codes 68.3, 
68.4, 68.5), a probability sample of patients discharged 
from short-stay hospitals, exclusive of military and Vet- 
erans Administration hospitals located in the 50 states 
and the District of Columbia. CPHA estimates that 


688,000 and 694,000 hysterectomies were performed 7 


on women of all ages in the United States in 1979 and 
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1980 (Commission on Professional and Hospital Ac- 
tivities, personal communication); these compare to 
NHDS estimates of 635,000 and 647,000, respectively.’ 

Misclassification of deaths does not seem a probable 
explanation for our results. The minimum mortality 
rates for hysterectomy that are based only on death 
discharge records with life-threatening diagnoses and 
procedures are not substantially differen: than the rates 
based on all reported deaths. In an attempt to refine 
further both the minimum and maximum estimates, 
we examined length of hospitalization by surgical ap- 
proach to see if the “likely” deaths were associated with 
different lengths of stay compared to those for the 
“questionable” deaths. The distribution of discharge 
records for unusual lengths of stay less than 6 days or 
greater than 3 weeks were similar for “likely” and 
“questionable” deaths. The absence of major differ- 
ences in length of stay between “likely” and “question- 
able” deaths supports the credibility of the maxi- 
mum estimates and lessens the likelihood that the 
“questionable” deaths have been misclassified. 

Our analysis may underestimate the risk of mortality 
associated with hysterectomy. We have no information 
about possible rehospitalization and subsequent death 
as a result of complications stemming from the hyster- 
ectomies reported in our study. aod 

In conclusion, our study of the risk of death associ- 
ated with hysterectomy underscores the importance of 
analyzing pregnancy- and cancer-related conditions 
separately from all others. Without this refinement we 
would not have recognized that approximately 61% of 
all deaths ‘associated with hysterectomy occurred in 
women with pregnancy- or cancer-related conditions, 
although such hysterectomies account for only 8% of 
hysterectomies performed. Using published data from 
a national probability sample and rates of mortality 
from our study, we estimate that approximately 770 
(<1% of all women having a hysterectomy) women die 
annually in the United States as a result of having a 
hysterectomy. However, for thé majority of hysterec- 
tomies performed for conditions other than pregnancy 
or cancer, we estimate that about 300 (89% of all deaths l 
associated with hysterectomy) deaths occur each year. 
These mortality estimates allow women and their phy- 
sicians to consider more specifically the risks and ben- 
efits of having a hysterectomy. 
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Moxalactam versus clindamycin plus tobramycin in the 
treatment of obstetric and gynecologic HNeCIIONS 


Richard L. Sweet, M.D., Marilyn-Ohm-Smith, M.S., M.T., Daniel V. ee M.D., and 


Marilyn O. Robbie, R.N., M.S. 
San Francisco, California 


The clinical efficacy of moxalactam versus clindamycin/tobremycin was evaluated in a comparative, 


randomized, prospective study. Sixty patients were treated: 30 with moxalactam and 30 with clindamycin/ 
tobramycin. There were 15 cases of tuboovarian abscess, 33 cases of severe pelvic inflammatory disease 
with peritonitis, eight cases of endomyometritis, and one wound abscess. Aerobic and anaerobic cultures 
from the sites of infection yielded 441 microorganisms from 53 patients; an average of 8.3 bacieria per 
infection (4.5 anaerobes and 3.8 aerobes). The infections tended to be mixed aerobic-anaerobic with 
anaerobes isolated in 90% of cases. The most frequently isclated possible pathogens were Bacteroides 
sp. (37), Bacteroides bivius (23), Bacteroides asaccharolyticus (12), Peptococcus asaccharolyticus (29), 
Peptostreptococcus anaerobius (19), unidentified anaerobic gram-positive cocci (18), Escherichia coli 
(17), nonhemolytic streptococci (16), Neisseria gonorrhoeae (13), and Gardnerella vaginalis (38). Clinical 
cure was noted in 29 of 30 moxalactam-treated and 29 of 30 clindamycin/tobramycin-treated patients. 
Moxalactam was effective in five of six cases of tuboovarian abscess, all 22 cases of pelvic inflammatory 
disease with peritonitis, the one case of endomyometritis and the one wound abscess. Clindamycin/ 
tobramycin was effective in eight of nine cases of tuboovarian abscess, ‘all 14 cases of pelvic inflammatory 
disease with peritonitis, and all seven ‘cases of endomyometritis. No adverse hematologic, renal, or hepatic 


effects were noted with either regimen. (AM J Opstet GYNECOL 1985;152:808- 17.) 


Key words: Pelvic infections, anaerobic-aerobic infection, moxalactam, clindamycin- 


tobramycin 


The polymicrobial nature of most female genital tract 
infections has led investigators to recommend antibiotic 
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treatment regimens that are effective against a wide 
variety of bacteria.’ These recommendations have often 
included an aminoglycoside in combination with pen- 
icillin, clindamycin, metronidazole, or even triple an- 
tibiotics. With the development of cephalosporins and 
penicillins with an expanded spectrum of activity 
against aerobic and anaerobic organisms, interest in the 
use of a single antibiotic rather than a combination of 
antibiotics to treat polymicrobial pelvic infections has 
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increased. Several of these antimicrobials have been ' 
shown to produce a satisfactory clinical response in 80% 


or more of patients.'* 
More recently, moxalactam, a third. -generation B- Jac 
tam antimicrobial agent with a broad spectrum of 


in vitro activity, has also been shown to be an effective 


single agent for the treatment of postpartum endo- 
metritis and pelvic inflammatory disease.*® The current 
study was undertaken to compare the clinical efficacy 
and safety of moxalactam with that of a standard com- 


bination of tobramycin and clindamycin. in the treat-. | 


ment of moderate to severe obstetric and gynecologic 
infections, with particular emphasis on gynecologic in- 
fections. , 


Material and methods — 


From October, 1981, to April, 1983, 60 patients ad-- 


mitted to the obstetrics and gynecology service at San 
Francisco General Hospital were enrolled in the study. 
All patients signed an informed consent approved by 


the University of California (San Francisco) Commit- 


tee on Human Research. According to a computer- 
generated randomized schedule, 30 patients received 
moxalactam at a dosage of 2 gm intravenously every 8 
hours and 30 received 600 mg of clindamycin intra- 
venously every 6 hours and 1.5 mg/kg of tobramycin 
every 8 hours. 

Table I shows the demographic and ciaal: aae 


teristics of the patients. Infections included 22 cases of , 


acute salpingitis with peritonitis, six cases of tubo- 
ovarian abscess, one case of postabortal endometritis, 
and one case of wound abscess in the moxalactam group 
and 14 cases of acute salpingitis with peritonitis, nine 


cases of tuboovarian abscess, and seven cases of post-.. 


partum (two) or postabortal (five) endomyometritis in 
the clindamycin/tobramycin: group. The.criterion for 
diagnosis of a tuboovarian abscess was presence of a 
tender adnexal mass, which was confirmed by real-time 
ultrasound as a complex (cystic and solid) mass consis- 
tent with an abscess. In two instances diagnosis was 
confirmed at laparotomy. Three patients (two treated 
with moxalactam and one with clindamycin/tobramy- 
cin) had concomitant urinary tract infections. 

Blood cultures, cervical cultures for the isolation of 
Neisseria gonorrhoeae, urine cultures, and/or cultures (in 


many cases including cultures for chlamydia) of the . 


infection site were taken before the administration of 
the antibiotics. Cultures of the infection sites included 
45° endometrial washes, three endometrial brushes, 
four culdocenteses, two peritoneal fluid samples, one 
cervical culture, and one wound culture. In addition, 
posttherapy endometrial cultures were obtained from 
43 patients. All cultures from the infection sites and 
posttreatment endometrial cultures were transported 
to the laboratory in oxygen-free transport tubes and 
inoculated to media for ‘the isolation of aerobic and 


ae 
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Table I. Characterization of study patients 
> with genital tract infections’ 





Treatment group 






Clindamycin/ 
Moxalactam | tobramycin 

No. of patients 30 30 
Age (yr) 

Range ; 17-39 17-47 

Mean + SD ` 24.2 + 5.1 24.7 + 7.2 
Race 

White 13 12 

Black ~ i 13 : 1 

Hispanic 4 5 

Other 0 2 
Gravidity 

Range i . 0-7 0-11 

Mean + SD l 19+ 17 2.1 + 2.3 
Parity 

Range 0-4 0-9 

Mean + SD 12+ 1.2 1.2 + 1.9 
Temperature (°C) 

Range , 36.5 + 40.1  37.0-40.0 

Mean + SD 37.7 + 0.9 38.3 = 0.9 
White blood cell count (x 1000) 

Range - 4.7-18.0 6.0-23.5 

Mean + SD -10.5 + 4.0 12.1 + 4.7 
Duration of therapy (days) 

Range 2-11 2-12 

Mean + SD 5.9 + 2.) 5.9 + 2.6 


‘anaerobic bacteria. Cultures for chlamydia from the 
same sites were transported to the laboratory in mod- 
ified Eagle’s medium broth. Cultures of the cervix for 
N. gonorrhoeae were inoculated directly to modified 
Thayer-Martin agar plates and transported to the lab- 
oratory in a candle jar. Blood for culture was injected 
at the bedside into bottles containing a supplemented 
trypticase soy broth. 

Specimens obtained from the infection sites were in- 


‘oculated into tke following media for aerobic (carbon 
_ dioxide) incubation at 35° C: trypticase soy agar with 


5% sheep blood, chocolate agar, modified Thayer-Mar- 
tin agar, V agar. CNA agar, and MacConkey agar. Bru- 
cella agar with 5% sheep’ blood, vitamin K, and hemin 
and chopped meat carbohydrate broth incubated at 
35° C in either a GasPak jar (BBL, Cockeysville, Mary- 
land) or an anaerobic chamber (Coy Manufacturing, 
Ann Arbor, Michigan) were used for isolation of an- 
aerobic bacteria. Anaerobically incubated CNA agar 
and kanamycin-vancomycin laked blood agar were 
added to the initial setup for about the final third of 
the study cultures. 

Aerobically (carbon dioxide) incubated plates were 


‘examined two to three times over a 3- to 4-day. period. 


Organisms were identified according to published pro- 
cedures.”* N. gonorrhoeae was identified as an oxidase- 
positive, gram-negative diplococcus that produced acid 
from glucose but not from maltose, sucrose, or ONPG 
in the Minitek system (BBL, Cockeysville, Maryland). 
Anaerobically incubated plates were first examined af- 


810 Sweet et al. 


Table II. Comparison of clinical response in 
patients with pelvic infections treated with 
moxalactam or a clindamycin/tobramycin 
regimen 









Treatment group 
Clindamycint 








Infection Moxalactam tobramycin 
Acute salpingitis with 22/22* 14/14* 
peritonitis 
Tuboovarian abscess 5/6 8/9 
Endomyometritis 1/1 7/7 
Wound abscess 1/1 0 
Total 29/30 29/30 





*Successful treatment per total infections. 


ter 48 hours’ incubation and several times thereafter 
for 7 to 10 days. Anaerobic bacteria were identified 
through the use of gas-liquid chromatography ard 
prereduced anaerobically sterilized media.” 

The chopped meat carbohydrate broth was subcul- 
tured after 3 to 5 days to media for both aerobic and 
anaerobic incubation. All organisms were identified as 
they were from the original cultures. 

Blood cultures were examined for 7 days before 
being reported as having no growth. Organisms iso- 
lated from blood cultures were identified as described 
above. 

Chlamydia trachomatis was isolated and identifed 
through the use of cycloheximide-treated McCoy cells. 
The McCoy cells were inoculated with the clinical spec- 
imen by centrifugation, the culture medium was re- 

f placed, and the cells were cultured for 65 hours. The 
cells were then examined for inclusions demonstrated 
by iodine staining and immunofluorescence. 

The minimal inhibitory concentrations of moxalac- 
tam, clindamycin, and tobramycin were determined by 

. agar dilution methods. For anaerobic bacteria either 
Wilkins-Chalgren agar or Brucella agar supplemented 
with sheep blocd and vitamin K was used as the base 
in which to incorporate the antibodies. For organisms 
that grew on both media, no differences in minima! 
inhibitory concentrations were noted. 

Other laboratory determinations included complete 
blood count to monitor hematologic status and SMA- 
6 and SMA-12 to monitor renal and liver function 
status. 


Results 


Of the 60 women enrolled in the study, 29 of 30 
(97%) who received moxalactam and 29 of 30 (97%) 
who received clindamycin/tobramycin were considered 
to be successfully treated (Table II). Both patients with 
treatment failure had been admitted with tuboovarian 
abscesses that were >8 cm in diameter and had had an 
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intrauterine contraceptive device in place for more 
than 8 years. Cultures obtained from the abscess wall 
in the patient with moxalactam treatment failure grew 
few nonhemolytic streptococci, not group B or D, and 
rare Fusobacterium necrophorum. The minimal inhibitory 
concentrations of moxalactam against the Fusobacterium 
was 0.5 ug/ml. An endometrial culture obtained from 
the patient with tobramycin/clindamycin treatment fail- 
ure revealed occasional group D streptococci (not en- 
terococci), occasional nonhemolytic streptococci, not 
group B or D, few Fusobacterium nucleatum, few Bacte- 
roides sp. No. 1, and occasional Peptococcus asaccharolyti- 
cus and from the broth subculture only Bacteroides dis- 
tasonis, Bacteroides asaccharolyticus, Bacteroides sp. No. 2, 
and Peptococcus magnus. The minimal inhibitory con- 
centrations of clindamycin determined against the an- 
aerobic bacteria F. nucleatum, both Peftocaccus sp., Bacte- 
roides sp. No. 1, and B. distasonis indicated that these 
organisms were susceptible to clindamycin. There was 
no aerobic or anaerobic growth from a peritoneal fluid 
culture taken several days later. Both of these patients 
improved following drainage of the abscesses accom- 
plished through exploratory laparotomy in conjunction 
with total abdominal hysterectomy and bilateral sal- 
pingo-oophorectomy, . 

The treatment regimens were discontinued in three 
additioņal patients because of possible toxicity or al- 
lergic reactions. A pruritic, maculopapular rash was 
noted in a moxalactam-treated patient on the sixth day 
of therapy. The rash resolved after discontinuation of 
the moxalactam. A clindamycin/tobramycin—treated 
patient developed diarrhea on the fourth day of ther- 
apy and the antibiotics were discontinued 1 day earlier 
than planned. Both of these patients were afebrile at 
the time that the study antibiotics were discontinued 
and neither received any other antibiotics. Another 
clindamycin/tobramycin—treated patient was noted to 
have an increase in the serum creatinine level from 0.9 
mg/dl on admission to 1.5 mg/dl on the fourth day of 
treatment. The patient was switched from clindamycin/ 
tobramycin to cefoxitin. The patient had received a 2 
mg/kg loading dose of tobramycin followed by 1.5 mg/ 
kg every 8 hours. Unfortunately tobramycin levels were 
not obtained before the change in therapy. Prior to 
switching of the antibiotic regimens on day 5 of treat- 
ment, this patient had been afebrile for 48 hours and 
was considered to have a clinical cure; cefoxitin therapy 
was provided only for an additional 24 hours. 

Three patients, all of whom were diagnosed as having 
postabortal endometritis and all of whom received clin- 
damycin/tobramycin, also underwent dilatation and cu- _ 
rettage because of uterine bleeding and concern over 
retained products of conception. 

There were no other complications, side effects, or 
signs of toxicity related to the antibiotic treatment reg- 
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Table IIIA. Aerobic microorganisms isolated from pretreatment cultures of 55 infected women 





Aerobic organism 





Gram/positive cocci 
Group B streptococci 
Group G streptococci 
Enterococci 
Group D streptococci, not enter- 
ococci 
a-Hemolyzic streptococci 5 
Nonhemolytic streptococci 7 
Coagulase-negative staphylococci 9 
Gram-negative cocci 
Neisseria gonorrhoeae 7 
Gram-positive rods 
Lactobacilli 13 
Diphthercids 10 
Gram-negative rods 
Escherichia coli 
Proteus mirabilis 
Klebsiella pneumoniae 
Acinetobacter calcoaceticus 
Alcaligenes sp. 
Hemophilus inftuenzae 
Gardnerella vaginalis 
Unidentified coryneform 
organisms 
Yeast 
Candida albicans 0 


Total 92 


Soe © 


— 
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imens during this study. Clinical signs of coagulopathy 
or platelet dysfunction were not seen in any study pa- 
tients; however, laboratory evaluation of coagulation 
status was not included in the study protocol. 

Fifty-six women had endometrial (48), cervical (one), 
wound (one), culdocentesis (four), or peritoneal (two) 
cultures taken prior to treatment. Three of these cul- 
tures showed no aerobic or anaerobic growth. From the 
other 53 cultures, 201 aerobic and 240 anaerobic or- 
ganisms were cultured from both primary plates and 
broth subcultures (Tables IIIA and IIIB); this is an 
average of 8.3 different organisms per patient (4.5 an- 
aerobes and 3.8 aerobes). If only primary plate cultures 
are taken into account, 152 aerobic and 133 anaerobic 
organisms were isolated from 48 cultures for an av- 
erage of six organisms per patient (2.8 anaerobes and 
3.1 aerobes). 

N. gonorrhozae was isolated from both endocervical 
and endometrial cultures in eight women. In an ad- 
ditional four women, N. gonorrhoeae was isolated only 
from endocervical cultures. In one instance, only the 
endometrial culture was positive for the organism. 

The single most common isolate was Gardnerella vag- 
inalis, isolated 33 times from primary cultures. While 
most of the cultures from which it was isolated were 
endometrial, it was isolated from two culdocentesis cul- 
tures along with other organisms. From 47% of the 


No. of isolates 










Clindamcin/ From 
tobramysin. group primary plates 

5 5 5 

0 l 0 

4 9 4 

7 8 5 

E ll 4 

E 16 9 

E 18 14 

€ 13 13 
1€ 31 22 
G 19 18 
10 17 13 
0 ] l 

i l 0 

Z l l 

0 1 l 

0 l l 
20 38 33 
3 9 7 

1 1 l 
103 201 152 


cultures t was isolated in at least a moderate (2+) 
amount (colonies beyond the initial inoculum site); and 
from 66% it was present in greater amounts relative to 
the amounts of cther aerobic organisms. However, the 
relative amounts of anaerobes were similar to or greater 
than the amount of Gardnerella in 68% of the cultures. 
In four cf five cases in which Gardnerella was isolated 
only from broth subculture, no organisms (aerobic or 
anaerobic) had been isolated from the primary culture 
plates although other organisms (usually anaerobic) 
were also isolated from the broth subculture. 

Escherichia coli, N. gonorrhoeae, and group B strepto- 
cocci were the most common of the aerobic isolates most 
likely to 5e pathogens. Haemophilus influenzae was iso- 
lated once as the only organism (other than lactobacilli 
and dipktheroids from the broth only) from an en- 
dometrial culture. 

The most common anaerobic isolates were the gram- 
positive cocci (99), especially peptococci, and Bacteroides 
species (90) including Bacteroides bivius (23), the Bacte- 
roides melaninogenicus group (15), and a variety of Bac- 
teroides species not further identified (37). 

The minimal inhibitory concentrations of the study 
antibictics were determined on the organisms most 
likely to be pathogens (Table IV). Moxalactam was 
more active than tobramycin against all of the aerobic 
bacter:a 2xcept enterococci. However, moxalactam was 
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Table IIIB. Anaerobic microorganisms isolated from pretreatment cultures of 56 infected women 









Anaerobic organism 


Gram-positive cocci 
Peptococcus asaccharolyticus 
Peptococcus prevotii 
Peptococcus magnus 
Gaffkya anaerobia 
Peptostreptococcus anaerobius 
Anaerobic Streptococcus sp. 
Unidentified anaerobic gram-positive cocci 
Gram-negative cocci 
Veillonella parvula 
Acidaminococcus fermentans 
Megasphacra elsdenii 
Unidentified anaerobic gram-negative 
cocci 
Gram-positive rods 
Lactobacillus sp. 
Bifidobacterium sp. 
Actinomyces sp. 
Propionibacterium Sp. 
Unidentitied gram-positive nonsporing 
rods 
Gram-negative rods 
Bacteroides bivius 
Bacteroides disiens 
Bacteroides fragilis group 
Bacteroides splanchnicus 
Bacteroides asaccharolyticus 
Bacteroides melaninogenicus 
Bacteroides ureolyticus ' 
Bacteroides sp. 
Fusobacterium sp. 
Unidentified anaerobic gram-negative 
rods 


Total 





generally less active than clindamycin against most of 
the anaerobic bacteria tested. One isolate of Peptostrep- 
tococcus anaerobius from a pretreatment culture of a 
woman who was treated with moxalactam was resistant 
to moxalactam (minimal inhibitory concentrations >32 
pg/ml). One isolate of P. anaerobius and two isolates 
of Bacteroides from pretreatment cultures were only 
moderately sensitive (minimal inhibitory concentra- 
tions = 32 pg/ml). However, these women recovered 
without other antibiotic treatment. 

Posttreatment endometrial cultures were taken from 
43 women. Of these, 11 (26%) showed no growth. Fifty- 
nine aerobic and 29 anaerobic organisms were isolated 
from the remaining 32 cultures (Tables VA and VB), 
an average of 2.75 organisms per patient. N. gonorrhoeae 
was never isolated following either antibiotic treatment 
regimen. Yeast were isolated more frequently following 
moxalactam treatment, but enteric gram-negative rods 
were more common following clindamycin/tobramycin 


treatment, although these organisms were all suscep- 


tible in vitro to tobramycin (Table V1). Enterococci were 
isolated with approximately equal frequency from each 


Moxalactam 
group 


~ 
Se OU NO rw NO ew Geek OOP N = 


BROS ARON 


105 





No. of isolates 





Clindamycin! From 
tobramycin group Total primary plates 

18 29 16 
4 6 3 

6 10 4 

5 10 8 
HI 19 10 
3 7 4 
13 18 13 
5 6 2 

1 3 I 

0 1 0 

0 2 1 

3 6 1 

1 6 2 

2 2 2 

0 1 1 

2 3 3 
12 23 17 
3 5 2 

3 4 2 

1 1 I 

8 12 4 

2 3 2 

2 5 l 
21 37 19 
4 12 9 

5 9 5 
135 240 133 





treatment group. In general, the women from whom 
enterococci were isolated after treatment were not the 
same women from whom enterococci were isolated 
prior to treatment, All women with these organisms 
recovered without incident. 

All four posttreatment isolates of anaerobic gram- 
positive cocci from women who were treated with 
clindamycin/tobramycin were resistant to clindamycin 
(Table VI). From women treated with moxalactam, one 
of four anaerobic gram-positive cocci isolates that were 
tested was resistant to moxalactam. The majority of 
posttreatment Bacteroides isolates were from women 
treated with moxalactam. Both Bacteroides fragilis group 
isolates and one unspeciated Bacteroides from women 
who received moxalactam were resistant to moxalac- 
tam. No clindamycin resistance among the anaerobic 
gram-negative rods was seen. 

Pretreatment chlamydia cultures were obtained from 
38 patients. Chlamydiae were isolated from one of 20 
moxalactam-treated patients and one of 18 clindamy- 
cin/tobramycin—treated patients. The clindamycin-to- 
bramycin—treated patient had a negative posttreatment 
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Table IV. Minimal inhibitory concentrations for bacteria isolated from pretreatment cultures 






Moxalactam ` 






Clindamycin 


Tobramycin* 





Organism 

Group B streptococci 4-8 
(n = 54) 

Enterococci (n = 8) 64->128 >128 >128 

Neisseria gonorrhoeae  =0.03-0.06 <0.03 0.06 
(n = 13) 

Escherichia coli <0.03-0.125° 0.06 0.125 
(n = 17) 

Peptococcus asaccharo- =<0.03-0.5 0.06 0.25 
lyticus (n = 28) 

Peptococcus prevoti <0.03-4 0.125 4 
(m = 6) f 

Peptococcus magnus 0.125-4 0.5 4 
(n = 10) 

Gaffkya anaerobia =<0.03-1.0 0.25 1.0 
{n = 10) 

Peptostreptococcus an- 0.25-64 2 32 
aerobius (n = 19) i 

Veillonella parvula <0.06-16 1 16 
m= 4) 

Bacteroides bivius 0.125-32 4 16 
(n = 23) 

Bacteroides disiens 0.125-4 2 4 
(n = 5) f 

Bacteroides fragilis 0.5-32 0.5 32 
group (n = 4) . 

Bacteroides asaccharo- <0.03-8 0.125 8 
lyticus (n = 5) 

Bacteroides. melanino- <0.03-2 2 2 
genicus group 
(n = 3) 

Bacteroides sp. 0.125-32 4 16 
(n = 15) 

Fusobacterium sp. <=0.03-64 0.5 1.6 
m= 1)) : 





Not done 16-32 32 32 
: Not done -64 4 8 
4-8 8 8 4-16 8 16 
Not done 0.5-1.0 0.5 1.0 
=0.03-2.0 0.125 0.5 
«0.03-0.06 <0.03 0.06 
=0.06->64 0.5 2 
<0.03-1.0 0.125 0.25 
=0.03-0.25 <0.03 0.25 
— <0.06 =<0.06 
= <0.03 <0.03 
<0.03 =0.03 
0.125-4 l 4 
— <0.03 <0.03 
Sa <0.03 =0.03 
<=0.03-0.125 <0.03 <0.03 
<0.03-0.5 0.06 0.125 





MICs = 50% minimal inhibitory concentration; MICg) = 90% minimal inhibitory concentration. 
*The minimal inhibitory concentrations of tobramycin were not determined for anaerobic organisms. 


tNumber of isolates. 


culture and the posttreatment culture from the mox- 
alactam patient was contaminated with yeast, which 
precluded the ability to isolate C. trachomatis. One mox- 
alactam-treated patient, who did not have a pretreat- 
ment culture obtained for chlamydia, had a posttreat- 
ment chlamydia-positive endometrial culture. 
Bacteremia was noted in four of 44 study patients 
from whom blood cultures were obtained. The organ- 
isms, one from the blood of each of the four patients, 
included Æ. coli in a clindamycin/tobramycin—treated 
patient with postpartum éndomyometritis and anaer- 
obic Streptococcus sp., E. coli, and an unidentified an- 
aerobic gram-positive coccus, each in a moxalactam- 
treated patient with salpingitis. The £. coli from the 
clindamycin/tobramycin-treated patient and -he an- 
aerobic Streptococcus sp. from the moxalactam- treated 
patient were isclated from pretreatment endometrial 
cultures from these patients. The moxalactam-treated 
patient with Æ. coli also had > 100,000 colonies Der mil- 
liliter of E. coli isolated from the urine but no E. coli 


from the endometrial culture. One additional patient. 
had one of two blood cultures positive for two kinds of 
viridans streptozocci, which were considered to be con- 
taminants. 


Comment 


The selection of antibiotic therapy for gynecologic 
and obstetric patients with pelvic infections must. be 
based on the knowledge-of microorganisms involved in 
these infections. Results of cultures taken prior to treat- 
ment from patients in this study continue to indicate 
that upper genital tract infections involve a complex 
microflora including N. gonorrhoeae, facultative organ- 
isms, especially enterobacteriaceae and streptococci, 
and anaerobic bacteria, especially peptostreptococci, 
peptococci, and Bacteroides, especially B. bivius. 

Physicians ir-volved in the treatment of pelvic infec- 
tions should be aware of the emergence of B. bivius as 
a frequent pathogen in the female genital tract. This 
organism has been recovered from 19% to 52% of pa- 
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Table VA. Microorganisms isolated from posttreatment cultures of 32 treated women 















Aerobic organism 


Gram-positive cocci 
Group B streptococci 
Enterococci 
Group D streptococci, not entero- 
cocci 
a-Hemolytic streptococci 
Nonhemolytic streptococci 
Coagulase-negative staphylococci 
Gram-positive rods 
Lactobacilli 
Diphtheroids 
Gram-negative rods 
Escherichia coli 
Klebsiella pneumoniae 
Gardnerella vaginalis 
Unidentified coryneform organism 
Yeast 
Candida albicans : 3 
Candida tropicalis : 0 
2 
1 


NO ONN 9 ee 


HN OO 


Torulopsis glabrata 
Saccharomyces cervisiae 


Total 38 





` Table VB. Microorganisms isolated from posttrea.ment cultures of 32 treated women 





Anaerobic organism 


Gram-positive cocci 
Peptococcus asaccharolyticus 
Peptococcus prevotii 
Peptococcus magnus 
Peptostreptococcus anaerobius 
Anaerobic Streptococcus sp. 
Unidentified anaerobic gram-positive 
cocci 
Gram-positive rods’ 
Lactobacillus sp. 
Actinomyces sp. 
Propionibacterium sp. 
Unidentified anaerobic gram-positive 
nonsporing rods 
Gram-negative rods 
Bacteroides bivius 
Bacteroides fragilis group 
Bacteroides asaccharolyticus 
Bacteroides sp. 
Bacteroides splanchnicus 


Total 


UO ee ee ee ee OD 


pee pet ee RD 


OS ONN 


tients with pelvic infections.” *° It is recovered far more 
commonly than the B. fragilis group (4% to 16%),**5 
probably because it is more often a part of the endog- 
enous cervical/vaginal flora than is B. fragilis. Bactero des 


disiens, an organism similar to B. bivius, has also been’ 


isolated from genital tract infections.**"° 


The importance of recognizing B. btvius and B. disens. 


in pelvic infections lies in the fact that they, similar to 


Mo-_alastam C lindamycin! l 
group tobramycin group 


No. of isolates 








From 
primary plates 
i 2 0 
4 7 6 
0 l 1 
l 3 l 
0 2 l 
7 9 
5 11 7 
4 3 
5 5 3 
1 1 l 
2 4 2 
0 l 1 
1 4 4 
l l 1 
1 3 3 
0 1 1 
31 59 42 







No. of isolates 
Moralactam Clindamycin! l From 
grou: tobramycin group Total primary plates 
l 1 0 
0 i I 
2 8 2 
0 1 l 
0 l l 
1 4 ] 
0 2 1 
0 l 1 
2 3 0 
1 2 1 
0 2 2 
0 2 I 
0 l 1 
I 4 2 
l 1 0 
me 29 15 


B. fragilis, are often resistant to penicillin G, ampicillin, 
and first-generation cephalosporins,” which have of- 
ten been used as primary treatment in cases of pelvic 
infection. When patients did not respond to such reg- 
imens and did not require surgical intervention, clin- 
damycin and chloramphenicol were added to provide 
coverage against Bacteroides. However, investigators us- 
ing animal models" and those performing clinical 
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Table VI. Minimal inhibitory concentrations for bacteria from posttreatment cultures 


[Mastin 





Organism and antibiotic 
group 


Group B streptococcus 





Moxalactam (n = 1) —_ 4 4 
Clindamycin/tobramycin — 8 8 
(n=) l 
Enterococci 
Moxalaciam (n = 3) n >128 >128 
Clindamycin/tobramycin — >128 >128 
(n = 4) 


Escherichia coli 
Moxalactam (n = 0) 
Clindamycin/tobramycin 
(n = 5) 
Peptococcus asaccharolyticus 
Moxalactam (n = 0) 


Clindamycin/tobramycin -= 0.125 0.125 
(n = 1) 
Peptacoccus prevotii 
Moxalactam (n = 1) -l 1.0 1.0 
Clindamycin/tobramycin s 
(n = 0) 


Peptococcus magnus 
Moxalactam (n = 0) 


Clindamycin/tobramycin — 1.0 1.0 
(n = 2) 

Peptostreptococcus anaerobius 
Moxalactam (n = 1) oe 2 
Clindamycin/tobramycin 
' (n = 0) F 


Unidentified anaerobic 
gram-positive cocci 


Moxalactam in = 2) 2-128 2 128 
Clindamycin/tobramycin — 2 2 
m= 1) ' 


Bacteroides bivius 
Moxalactam (n = 2) 
Clindamycin/tobramycin 8-16 8 16 
m= 0) 
Bacteroides fragilis group 


Moxalactam (n = 2) — >128 > 128 


Clindamycin/tobramycin 
. (n= 90) 





<0.03-0.125 0.06 0.125 
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Clindamycin* Tobramycin* 





— 64 64 
— 32 32 
2-8 8 8 
8-16 16 16 
0.5-1.0 1.0 1.0 


— >128 >128 


— <0.03 <0.03 


= >128 >128 


— <0.03 «0.03 


0.06-0.15 0.06 0.25 


— 128 128 


— 0.03 <0.03 


0.5-1.0 0.5 1.0 





*The minimal inhibitory concentrations of tobramycin were not determined for anaerobic organisms. The minimal inhibitory 
concentrations for clindamycin were not determined for aerobic organisms. 


tNumber of isolates. 


studies’ * have demonstrated that early intervention 
with either combination or single antimicrobial agents 
that are active against both facultative and anaerobic 
bacteria (especially Bacteroides) results in higher clinical 
cure rates and, more important, reduces the incidence 
of serious infectious complications such as bacteremia, 
abscess formation, and septic pelvic thrombophlebitis. 
Studies of pelvic infection in which antibiotic(s) effec- 
tive against resistant Bacteroides species were used re- 
ported cure rates from 87% to 100% and severe infec- 
tion incidences of 0% to 15%." * In contradistinction, 
antimicrobial therapy that did not provide activity 
against the resistant Bacteroides resulted in lower cure 
rates, ranging from 70% to 90%, and, most signifi- 
cantly, a higher incidence of severe infectious compli- 


catiors, ranging from 5% to 29%." As shown in this 
study and others,*® moxalactam provides coverage 
against the organisms most commonly isolated from 
obsterric and gynecologic infections including group B 
streptococci, N. gonorrhoeae, E. coli, peptococci, and B. 
bivius It was also active against the less commenly iso- 
lated B. fragilis group organisms in this study. 
Altnough the response to moxalactam treatment was 
good in the current study, the number of anaerobic 
isolatzs in posttreatment cultures was fewer from pa- 
tients who received clindamycin/tobramycin than from 
those who received moxalactam. This was especially 
true of Bacteroides isolates, of which there were eight 
from the posttreatment moxalactam group and only 
two rom the posttreatment clindamycin/tobramycin 
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group. Three of seven Bacteroides isolates from the mox- 
alactam group and tested for susceptibility were resis- 
tant to moxalactam. No Bacteroides isolate was resistant 
to clindamycin. l 
Although fewer anaerobic organisms were e isolated 
following clindamycin/tobramycin treatment, thoše 
that were were more likely to be resistant to clinda- 
mycin. Four of five isolates (from clindamycin/tobra- 
mycin~treated patients) that were tested (all anaerobic 
gram-positive cocci) were resistant to clindamycin. 
None of these was resistant to moxalactam. Only. four 
(three Bacteroides, one gram-positive coccus) of 11 post- 
treatment isolates tested from moxalactam patierits 
were resistant to moxalactam. None of these was. resis- 
tant to clindamycin. None of the patients with resistant 
organisms in posttreatment cultures experienced: ad- 
verse clinical effects. . 
The significance of the recovery of G. vaginalis from 
68% of the pretreatment cultures is unknown. Recently 
several other investigators have reported isolating tkis 
_ organism as part of a mixed flora from infection site 
cultures of women with upper genital tract infectiors. 
Although we did not test the susceptibility of this or- 
ganism to the study drugs, the absence of the organisn 


from most posttreatment cultures suggests that it was 


susceptible to either drug regimen. 

In the majority of patients with acute salpingitis, the 
endometrial cavity was the source of the specimens for 
culture. These endometrial specimens were cbtained 
through the use of a protected sterile plastic cannula, 
which minimized vaginal and/or cervical contamina- 
tion. In preliminary work, we have demonstrated that 
endometrial isolates more closely mirror fallopian tube 
isolates than do isolates from the cul-de-sac obtained 
" by transvaginal culdocentesis. (Sweet RL, unpublished 
data). However, it is important to recognize that the 
optimal culture sites in patients with acute salpingitis 
are the fallopian tubes at the time of laparoscopy. 


Toxic and allergic side effects associated with mox- , 


alactam therapy were minimal in this group of study 
patients. However, moxalactam use has been associated 
with prolonged bleeding time, probably secondary to 
reduced prothrombin synthesis. It has been postulated 
that this reduced prothrombin synthesis is related to 
elimination in the gut of vitamin K~producing bacteria. 
Not only moxalactam but other new cephalosporins 
that are also excreted via the bile (for instance, cefoper- 
azone) could produce similar findings. A second pos- 
sible explanation for the prolonged bleeding time is 
reduced liver synthesis of prothrombin related to`the 
methyltetrazolethio side chain in some cephalosporin 
molecules, for instance, moxalactam, cefamandole, anc 
cefoperazone. Use of vitamin K has been demonstrated 
to prevent these coagulation abnormalities; thus it has 
been recommended that vitamin K be given concur- 
rently with moxalactam on a weekly basis.'*"* Although 
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bleeding times were not determined on patients in this 
study, clinical signs of prolonged bleeding were not 
evident in any patient. 

Of increasing concern to clinicians and others in- 
volved in health care is the cost of this medical care. 


. Thus, in comparative studies of antimicrobial regimens, 


cost, of each drug regimen should be determined, es- 
pecially when efficacy and safety of the drugs are sim- 
ilar. Therefore, we have calculated the cost of a 5-day 
course of moxalactam, 2 gm intravenously at 8-hour 
intervals, and clindamycin, 600 mg intravenously at 8- 
hour intervals. The costs, which include charges for the 
drugs, intravenous infusion setup, and pharmacy prep- 
aration, were calculated for San Francisco General 
Hospital (a city-county hospital) and Children’s Hos- 
pital in San Francisco (a private hospital). At San Fran- 
cisco General Hospital a 5-day course of moxalactam 
costs $322.08 while the dindamycin/tobramycin regi- 
men costs $300.68 (clindamycin, $225.80; tobramycin, 
$74.88). For Children’s Hospital a 5-day regimen of 
moxalactam costs $661.15 compared to $909.48 for a 
5-day course of clindamycin ($675.60) plus tobramycin 
($233.88). , 

_ In conclusion, in our clinical setting and with our 
patient population, moxalactam in a dosage of 2 gm 
intravenously every 8 hours demonstrated excellent 
clinical efficacy with minimal side effects as a single 
agent in the therapy of mixed aerobic-anaerobic pelvic 
infections of a moderate to severe nature. Further- 
more, our data on the occurrence of clindamycin-re- 
sistant anaerobes from cultures taken following clin- 
damycin therapy suggest that clinicians may need to 
consider the possibility of clindamycin-resistant anaer- 
obes in their own patients and thus be aware of alter- 
natives to clindamycin therapy. However, with moxa- 
lactam the clinician must be alert to the potential for 
clinical failures due to moxalactam-resistant strains of 
B. fragilis, for superinfection by the enterococcus, an 
organism resistant to moxalactam, and for prolonged 
bleeding times (if vitamin K is not given concurrently 
with moxalactam). In addition, current Food and Drug 
Administration recommendations advise that the mox- 
alactam dosage be no more than 4 gm/day to decrease 
the risk for bleeding problems. While this study and 
others have demonstrated the efficacy of 6 gm/day of 
maxalactam, Cunningham et al. reported the occur- 
rence of a significant number of failures when a 3 gm/ 
day regimen of moxalactam was used in the treatment 
of post—cesarean section endomyometritis. Thus ad- 
ditional studies will be required to determine the effi- 
cacy of a 4 gm/day dose of moxalactam. 
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Factors affecting the incidence of infectious morbidity after 


radical hysterectomy 


Donald E. Marsden, M.D., Denis Cavanagh, M.D., Barbara J. Wisniewski, R.N., 
William S. Roberts, M.D., and Gary H. Lyman, M.D., M.P.H. 


Tampa, Florida 


A double-blind, placebo-controlled trial was performed to assess the value of cefoxitin for prophylaxis 
against postoperative infection following radical hysterectomy. Infectious mcrbidity was observed in 35% of 
43 patients in the control group and 23% of 31 in the cefoxitin group In seven control patients (16%) and 
one patisnt (3%) in the cefoxitin group the infections were related to the surgical site (p = 0.07). These 
differences did not achieve statistical significance. Examination of the data -evealed a number of other 
factors, including operating time, patient weight, blood loss, and blood replecenent, that were significantly 
related to the incidence of infectious morbidity. Comparison of the results o tre present study with those 
in the literature indicates that a careful examination of the circumstances prevailing in any particular 
institution is necessary before a decision is made on strategies to cembat infectious morbidity after radical 


hysterectomy. (AM J OBSTET GYNECOL 1985;152:817-21.) 


Key words: Radical hysterectomy, morbidity, prophylactic cefoxitin 


Among guidelines proposed by Ledger et al.’ to pre- 
vent the injudicious use of prophylactic antibiotics in 
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gynecologic surgery were the requirements that the op- 
eration should carry a significant risk of operative site 
infection and should cause significant bacterial contam- 
inaticn. Radical hysterectomy would appear to be most 
appropziate for antibiotic prophylaxis. A recent survey 
of gynecologic oncologists indicated that 65% of the 
respcndents routinely utilized prophylactic antibiotics 
for patients undergoing radical hysterectomy.” Despite 
a numter of publications®* attesting to their effective- 
ness in other gynecologic procedures, only two con- 
trolled studies have been reported that relate to the use 
of profhylactic antibiotics in radical hysterectomy.” é 
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We conducted a double-blind, controlled trial com- 
paring the effectiveness of cefoxitin (Mefoxin, Merck 
Sharp & Dohme) with placebo in patients undergoing 
radical hysterectomy. The results offer insight i-o the 
variables affecting the incidence of infectious moridity 
after this procedure and the factors involved in cecid- 
ing whether to use antibiotic prophylaxis. 


Material and methods 


The study involved 100 women admitted to Tampa 
General Hospital for radical hysterectomy by t= Di- 
vision of Gynecologic Oncology of the Universty of 
South Florida. Patients receiving antibiotic thrrapy 
within 72 hours of the planned operation and hose 
with clinical or laboratory evidence of infection or a 
temperature >38° C within 24 hours of the proposed 
operation were not asked to participate. Those with 
known allergy to cephalosporin or cephamycin anti- 
biotics were also excluded. 

All patients signed an informed consent form ap- 
proved by the institutional review boards of botL the 
hospital and the University of South Florida. 

Preoperative investigations included a complete 
blood count with differential white blood cell cours, an 
SMAC biochemical profile, and microscopic examina- 
tion of the urine with culture and sensitivities. Chest 
roentgenography, intravenous pyelography, and bar- 
ium enemas were performed the day prior to opera- 
tion. Bowel preparation began following the radio ogic 
tests and was confined to a liquid diet and enemas antil 
clear but excluded antibiotics. 

All patients received prophylactic heparin in a dose 
of 3000 units every 8 hours from the evening pricr to 
operation until fully ambulatory. 

Patients received “study drug” from identical kits 
with 12 ampules, each containing either 2 gm of cef- 
oxitin or placebo according to a randomization >er- 
formed prior to the study. The “study drug” wasad- 
ministered intravenously at 8-hour intervals, comm-=nc- 
ing approximately 16 hours prior to the scheduled op- 
eration, with the third preoperative dose being .-g-ven 
Ya to 1 hour before operation. Following operation rine 
doses were given at 8-hour intervals. The code wasmot 
broken until the entire study was completed, 

Surgery was performed by a gynecologic oncolczist 
and a fellow. The abdomen and vagina were prepæed 
with Betadine; a Foley catheter was inserted, and the 
abdomen was draped. A midline incision was used. Af- 
ter peritoneal lavage with 300 ml of normal saline-so- 
lution for cytologic examination, the abdomen vas 
thoroughly explored. If there was no evidence of 
extrapelvic disease para-aortic lymphadenectomy vas 
performed, with frozen section examination of the 2x- 
cised tissue. If results of this examination were nega‘ive 
a complete bilateral pelvic lymphadenectomy was car- 
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ried out to remove the common, external, and internal 
iliac nodes and the tissue in the obturator fossa above 
the level of the obturator nerve. Radical hysterectomy 
was then performed, with removal of the upper one 
third of the vagina and the parametrial tissues to the 
lateral pelvic wall. The vagina was closed around a T- 
tube drain attached to low-pressure suction. The distal 
ureters were suspended to perivesical fat and the ob- 
literated hypogastric arteries. Hemovac drains were 
placed along each pelvic sidewall before reperitoneal- 
ization and exited through the anterior abdominal wall 
bilaterally to be connected to low-pressure suction. Ap- 
pendectomy was performed if the appendix was pres- 
ent. The abdomen was closed by a continuous mass— 
closure technique with Na. 2 Prolene sutures, and the 
skin was closed with staples.” i 

For postoperative febrile morbidity, defined as two 
consecutive oral temperatures of #38° C 4 hours apart, 
a workup was performed including thorough physical 
examination, pelvic examination, and bacteriologic 
studies of the urine and any other areas suspected of 
being infected. Blood cultures and a chest x-ray film 
were also obtained. The “study drug” was then stopped, 
and antibiotic therapy commenced with drugs other 
than cephalosporins. For suspected surgical site infec- 
tions triple therapy with ticarcillin, gentamicin, and 
clindamycin was generally used. For non-surgical site 
infections a single agent was chosen based on bacterial 
sensitivity testing of either the cultured organism or the 
most commonly encountered sensitivity pattern of the 
suspected pathogens in the hospital. In patients in 
whom non-surgical site infection had been excluded, 
the infection was considered to be a pelvic soft tissue 
infection and treated as such. 

In all patients the indwelling Foley catheter was main- 
tained for 6 weeks. On discharge from hospital, patients 
were placed on nitrofurantoin, 100 mg three times per 
day, for urinary tract prophylaxis. 

The distribution of each clinical measurement was 
assessed graphically and with measures of central ten- 
dency and variability. All clinical measurements were 
compared between treatment groups with Student's ¢ 
test or one-way analysis of variance for continuous mea- 
surements and x? tests for dichotomous measurements. 
The cumulative incidence of infection, length of op- 
eration, and duration of hospital stay were analyzed by 
the Product Limit method of Kaplan and Meier. The 
cumulative experience of subgroups over time was 
compared by a log rank method. Infection risk esti- 
mates were also assessed in a multivariant fashion by 
means of logistic regression analysis. 


Results 


One hundred patients were enrolled between June, 
1980, and June, 1982. Of these, 51 received placebo 
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Table I. Basic characteristics of study groups 
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Control Cefoxitin 
(n = 31) (n = 43) 


Characteristic 
Mean age (yr) 48.1 
(SD = 13.6) 
Mean weight (kg) 68.4 
(SD = 19.5) 
Mean height (cm) 162.1 
(SD = 7.1) 


50.7 49.9 
(SD = 13.6) (SD = 13.6) 
68.9 68.6 
(SD = 19.4) (SD = 19.5) 
63.7 162.8 
(SD = 6.3) (SD = 6.8) 


There was no significant difference between groups in terms of these factors 


Table I. Surgical characteristics of the control and cefoxitin groups 


Control 
Characteristic 
Mean operating time (hr) 3.6* 
(SD = 1.2) 
Mean blood loss (ml) 832.6 
(SD = 435.7) 
Appendectomy done 9 


*Difference significant at p = 0.04 level. 


and 49 cefoxitin. A total of 26 patients were excluded 
from analysis, 22 because the findings at laparotomy 
precluded radical hysterectomy, one because the pa- 
tient was inadvertently given antibiotics after operation 
for urinary tract prophylaxis, and three because the 
correct drug dosage schedule was not adhered to. The 
number of patients finally analyzed was 74, 43 in the 
placebo group and 31 in the cefoxitin group. 

Patient characteristics. The mean age of study pa- 
tients was 49.2 years, the mean weight 68.6 kg, and the 
mean height 162.8 cm. There were no statistically sig- 
nificant differences in ages, weights, and heights 
between the control group and the cefoxitin group 
(Table 1). 

Surgical variables. The median operating time for 
the series was 3.4 hours; for the control group it was 
3.6 hours and for the cefoxitin group 2.9 hours 
(p = 0.03). There is no apparent explanation for this 
difference. There was no significant difference in the 
incidence of appendectomy or the estimated blood loss 
between groups (Table I). 

In the study group as a whole there were statistically 
significant relationships between increased operating 
time and increasing weight (p = 0.04), estimated blood 
loss (p = 0.0002), blood replacement (p < 0.0001), and 
the total incidence of infectious morbidity (p = 0.03). 

Infectious morbidity. Surgical site—related infec- 
tions were seen in eight patients (10.8%), and non—site- 
related infections in 14 (18.9%). No patient had both. 
Of the non—site-related infections, 11 (78.6%) proved 











Study group 
Cefoxitin Overall 
(n = 43) (n = 74) 
. 3.1 3.4 
(SD = 1.0) (SD = 1.1) 
765.7 794.2 
(SD = 554.2) (SD = 491.0) 
10 19 





Table III. Incidence of surgical site—related 
and non-site-related infections in study 


Study group 











Site of Control Cefoxitin Overall 
infection (n= 31) (n = 43) 7 
Surgical 7* 1* 8 
Nonsurgical 8 6 14 
Total infect.ons 15 7 22 
*p = 0.07. 


to be urinary tract infections. The remainder were re- 
spiratory infections, two with unknown pathogens, and 
in one Kle3siella pneumoniae was identified. 

At 7 days following the operation the cumulative in- 
cidences oF total infections and surgical site—related in- 
fections were 25% and 12%, respectively. By the time 
of discharze the total incidence of infection was 15 of 
43 (35%) in the control group compared with seven of 
31 (23%) in the cefoxitin group. This difference was 
not statist:cally significant. The major difference be- 
tween the control and cefoxitin groups was the inci- 
dence of surgical site—related infection. This occurred 
in seven of 43 (16%) of the contro! group and in 
only one of 31 (3%) of the cefoxitin group. Again, 
this difterence did not achieve statistical significance 
(p = 0.07, (Table III). The presumed site of infection 
is shown ir. Table IV. When significant febrile morbidity 
occurred and no source could be identified it was as- 
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Table IV. Actual site of infections in control and 2efoxitin groups 














Study group 



















Type of infection 


Surgical site—related 
Wound 
Fever, unknown site* 
Non-site-related 
Urinary tract 
Pulmonary 





hat ape 


— -J 






Cefoxitin 
(n = 43) 


Overall 
(n = 74) 


4 
] 4 
4 1] 











*Where significant febrile morbidity occurred and al other sites were excluded, infection was assumed to arise from pelvic 


soft tissue. 


Table V. Organisms obtained from various sites where cultures were positive 













Wound 
Staphylococcus 
Streptococcus 
Enterococcus 

Urine 
Escherichia colt 
Enterobacter 
Klebsiella 
Serratia 
Proteus 

Lung 
Klebsiella 


— — No} 


Q Orne 


Study group 





Overall 


(n = 74) 
0 2 
0 l 
0 1 
1 4 
2 3 
l 3 
1 2 
l 1 


Several infections grew multiple organisms, while five wound infections produced no significant growth. 


sumed to be surgical site—related, representing pelvic 
soft tissue infection. 

The organisms isolated in cultures obtained from 
infected patients are listed in Table V. In two patients 
with urinary tract infections, one in each group, several 


pathogens grew; this was also true in one patient with 


wound infection in the control group. 

Analysis of the study group as a whole showed sig- 
nificant relationships between the amount of blood re- 
placement and the incidence of both non~surgical site 
related ‘infection (p = 0.05) and total infectious mor- 
bidity (p = 0.05). 

Hospital stay. The median length of hospitalization 
following operation was 12 days and did not differ 
significantly between the control (12 days) and cefoxitin 
(12 days) groups. 

Hospital stay was significantly related to the incidence 
of surgical site—related infection (p = 0.02), non—sur- 
gical site related infection (p = 0.01), and the occur- 
ence of any form of infectious morbidity (p = 0.0001). 
The median duration of hospitalization in patients £x- 
periencing postoperative infection was 14 days ccm- 
pared to 11 days in patients without this complicaton 
(p = 0.0003). 


Adverse reactions. There were no adverse reactions 
to either cefoxitin or placebo in the study. 

Mortality. A 58-year-old patient weighing 98 kg, who 
was in the cefoxitin group and who had a proved uri- 
nary tract infection, developed clinical evidence of deep 
venous thrombosis on the fourteenth postoperative 
day. Prophylactic heparinization was changed to a ther- 
apeutic regimen, but despite apparently adequate an- 
ticoagulation she suffered a major pulmonary embo- 
lism on the sixteenth postoperative day and died. 


Comment 


This study was undertaken to investigate the efficacy 
of cefoxitin as a prophylactic antibiotic for patients un- 
dergoing radical hysterectomy. The overall incidence 
of infectious morbidity was lower in the group treated 
with cefoxitin (23%) than in the placebo group (35%) 
because of a reduced incidence of surgical site—related 
infection in the cefoxitin group (3%) compared to the 
placebo group (16%). These findings did not achieve 
Statistical significance, a finding that may be due to the 
low power of the statistical tests used with the available 
sample size. Power analysis suggests that if an effect on 
the overall infectious morbidity of the magnitude ob- 
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served here exists, there was less than a 20% chance of 
a statistically significant result with the number of pa- 
tients available. It was estimated that approximately 60 
subjects would be required in each group to have a 90% 
probability of finding a significant reduction in surgical 
site infections at the observed level with a probability 
of a false positive result of <0.05. 

The study . Rosenshein et al.° of women given a 
single dose of doxycycline before operation failed to 
showa atistically significant decrease in the total in- 
cidence of surgical site—related infections. However, 
they did show a significantly lower “fever index.” This 
was determined by measuring the area under the tem- 
perature curve with a baseline of 37° C during periods 
of 7 and 14 days. We believe that such a technique is 
not valid for the present study as treatment with alter- 
native antibiotics was started immediately the criteria 
for febrile morbidity were met. Therefore, the “fe- 
ver index” would reflect more on the effectiveness of 
the therapeutic antibiotics than on the prophylactic 
regimen. 

In the study by Sevin et al.,” using a protocol similar 
to that described in this paper, patients in the cefoxitin 
group had a significantly lower incidence of total, sur- 
gical site—related, and non-surgical site related infec- 
tious morbidity when compared with the placebo 
group. It is of note that the rates of infection reported 
in their study were considerably higher than those in 
the present study. They reported surgical site—related 
morbidity in 12.5% of the cefoxitin group and 48.1% 
of the placebo group. The total incidences of febrile 
morbidity were 41.7% for the cefoxitin group and 
88.9% for the placebo group. 

The divergence of results between the present study 
and that of Sevin et al. may be explained by examining 
factors found to be interrelated in our study. These 
include operating.time, weight, estimated blood loss, 
blood replacement, and overall incidence of infection. 
Although in the present study the use of cefoxitin did 
not produce a significant change in the incidence of 
infectious morbidity, it would seem likely that a group 
of high-risk patients may benefit more noticeably from 
the use of prophylactic antibiotics. 

Such a conclusion is in accord with that of Hemsell 
et al.,> who performed a study with the use of cefoxitin 
in a protocol similar to that used in the present study 
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for women undergoing routine abdominal hysterec- 
tomy. They concluded that although prophylactic an- 
tibiotics were beneficial in their clinical setting, use in 
other ‘instizutions should be determined in accordance 
with the risk of infection in the particular setting. This 
is in agreement with the findings of a recent study of 
antibiotic prophylaxis for colorectal surgical proce- 
dures, wh.ch emphasized that the risk of infection in 
the patients managed by particular surgeons was an 
important factor to be considered in assessing the need 
for and effectiveness of prophylactic antibiotics." 

There is no doubt that the significant relationship 
between infectious morbidity and hospital stay, to- 
gether with the high cost for the investigation and treat- 
ment of infectious morbidity, justifies careful research 
into methods of reducing this complication. It is ap- 
parent, however, that many factors other than the use 
of antibiotic prophylaxis are of critical importance in 
determining the incidence of infectious morbidity after 
radical hysterectomy. This underscores the need for 
individuals and institutions to assess their own par- 
ticular sizuation in formulating approaches to the 
problem. . 
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Predictive value, sensitivity, and specificity of ultrasonic 


targeted imaging for fetal enomalies in gravid women at high 


risk for birth defects 
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Joe Leigh Simpson, Richard Depp, and Albert B. Gerbie 


Chicago, Illinois 


In this report the predictive value of ultrasonic targeted Bnaging for fetal anomalies (TIFFA) is defined. Six 
hundred fifteen pregnant women at high risk for birth desects were scanned from January, 1980, to 
December, 1983. Follow-up evaluation was available on-569 fetuses. The pregnancies were classified into 
five groups according to the indications used for ultrasordic targeted imaging studies. The largest number 
of women were placed in group 1 and were referred because of a variety of abnormalities in previous or 
ongoing pregnancies. The women classified in the other-four groups were examined because of maternal 
or fetal reasons related to specific craniospinal (29%), ut nary (7.9%), gastrointestinal (6.7%), and skeletal 
(3.7%) defects. In our series the predictive values, of abrormal and normal ultrasonic targeted imaging 
studies were 95% and 99%, respectively. A detailed brezkdown of the accuracy of ultrasonic targeted 
imaging in relation to each anatomic category is present-d; these data are useful in counseling gravid 
women with anomalous fetuses. (AM J OBSTET GYNECOL 1£85;152:822-7.) 


Key words: Accuracy of ultrasound, fetal anomaLes 


Detailed ultrasonic targeted imaging for fetal arom- 
alies (TIFFA) or Stage II ultrasound is not ‘routnely 
performéd in most of the diagnostic ultrasound ceaters 
in the United States. Its use is basically intendec for 
prégnant women at high risk for birth defects. The 
reasons are as follows: The cost-to-benefit ratio of zou- 
tine use is not established; prolonged exposure te ul- 
trasound for targeted imaging examinations is deemed 
unnecessary in the face of a'low yield of anomalies in 
normal pregnancy; the accuracy of targeted ultrasonic 
imaging is not fully established.. 

' This study is designed to determine the predictive 
value of targeted ultrasonic imaging examination. ta: 
(1) enable us to better counsel patients referred forthis 
specialized procedure and (2) serve as a basis for Om- 
parison with the findings of other, similar departments. 


Patients and methods 


We conducted a prospective study from January, 
1980, to December, 1983, ta compare the ultrase nic 
results with those of the neonates. 

Six hundred fifteen pregnant women at high risk-for 
anomalies had an ultrasonic examination in the for, 
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of detailed targeted imaging for fetal anomalies. They 
were referred from a large pool including the North- 
western Perinatal Center as well as primary providers 
of care. The referrals represented a predominantly 
midwestern population of middle socioeconomic level 
but of different ethnic backgrounds. 

During the period of the study the number of re- 
ferrals increased sharply from 162 in 1980 and 1981 
to 453 in 1983 and 1984. Information on outcome was 
obtained by direct correspondence with the parents or 
by direct telephone communication with either the par- 
ents or the pediatrician(s) involved. Outcomes were 
available i in 596 pregnancies, which form the data base 
of this report. 

Patients were classified into five groups according to 
the indications used for initiating ultrasonic targeted 
imaging studies. Three hundred fourteen patients were 
classified in group 1. They were referred for a variety 
of abnormalities including: (1) high level of a-fetopro- 
tein'in amniotic fluid; (2) suspicion of abnormality on 
a standard or basic (Stage I) scan, including polyhy- 
dramnios and oligohydramnios; (3) fetus presenting as 
breech at term; (4) intrauterine growth retardation; (5) 
insulin-dependent maternal diabetes mellitus; (6) other 
reasons, such as exposure to teratogenic agents, pre- 


ceding cervical cerclage. balanced translocations, lack 


of family medical history due to adoption, and anxiety. 

Additionally, we included women at high risk for 
fetal congenital heart disease in group 1. However, in - 
these patients ultrasonic targeted imaging examina- 


‘a 
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Table I. Indications and results of ultrasonic targeted imaging studies performed on pregnant women at 
















Positive 
family 





Anomaly 


Central nervous systém 


Anencephaly 36 6 
Hydrocephalus 32 28 
Spina bifida 43 ~ 
Encephalccele 9 ~ 
Holoprosencephaly 3 ~ 
Microcephaly 2 l 
Total 125 35 
Genitourinary syszem 
Polycystic kidney 26 ~ 
Multicystic kidney ~ ~ 
Renal agenesis 4 1§ 
Ureteropelvic junction obstruction 2 2 
Ureterovesical obstruction = ks: 
Urethral obstruction 3 7 
Total ; 35 11 
Gastrointestinal system 
Duodenal atresia E 2 
Gastrointestinal obstruction below l 1 
_ duodenum 

Omphalocele 19 9 
Gastroschisis 1 ~ 
Diaphragmatic hernia 2 l 
Hirschsprung diseasett l - 


Total i 24 13 
Skeletal system 


Limb reduction defect 20 -> 
Split hand syndrome 1 _ 
Arthrogryposis${ . 1 ~ 
Total — : : 22 ~ 


Diagnosis by 


high risk for anomalies involving the central nervous, genitourinary, gastrointestinal, and skeletal systems 


Result of study 








Correct diagnosis 





False diagnosis 


= 37 5 3 = 
7 48 18 l = 
5* 4] 5 l l 
It 9 1 lt = 
= 3 = ll 5 
- 2 1 = = 
13 140 30 ot 1 
= 24 2 A 5 
1§ 4 I 1 = 
ee 2 1 = Ul 
£ a | = = 
= 3 74 = = 
1 3 12 1 1 
= S 9 = a 
2# = 4 = _ 
ye 18 10 2 l 
= l = = = 
= 3 =! = = 
3 22 16 > 1 
= 15 5 = = 
= ae r Ss = 
= 15 6 - 2 


*High a-fetoprotein level in four patients and. hydrocephalus in one. 


t Hydrocephalus. 


{Same patient had false normal diagnosis of hydrocephalus and encephalocele. 


§Oligohydramnios. j 

[Resolution of hydronephrosis. 

{Mesoderm defect of muscle (two fetuses). 
#Hydramnios. 

** High a-fetoprotein level. 

ttEqiivocal finding by ultrasound, deleted from results. 
t£Mild disease, deleted from results. 


tions were directed only at the four-chamber anatomic 
structures to rule out ptimary and secondary atrial sep- 
tal defects, single atrium or ventricle, hypoplastic ven- 
tricle(s), and large ventricular septal defect. Patients 
were informed that in utero diagnosis of heart defects 
was still in a developing phase and only information 
regarding the structural and dynamic components 
noted in the four-chamber view of the heart could be 
offered. ‘ 
The remaining 282 pregnancies included women at 
high risk for specific anomalies involving the central 


nervous system (group 2), urinary system (group 3), 


gastrointestinal system (group 4), and skeletal system 
(group 5). Classification in groups 2 through 5 was 
based on a positive history and suspicion of an anomaly 
on a basic scan (Table I). 

Although scanning was done-before 24 weeks of 
pregnancy in many patients, some were not referred 
until the third trimester. Additionally, in patients at 
high risk for anomalies that may not be apparent by 
24 weeks’ gestation (for instance, infaritile polycystic 
kidney disease and heterozygous achondroplasia) re- 
peat scans were specifically requested by 28 and 32 
weeks of pregnancy. Our definition of “correct abnor- 
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Table II. The overall predictive value, 
sensitivity, and specificity of ultrasonic targeted. 
imaging examinations performed on 594 
pregnant women at high risk for congenital 
anomalies 






Congenital anomaly 








Study 
` results 






Abnormal 78 4 . 2 


Normal ` 38 , 509 : 5 2 J 
Total’ 8 SIS BE. 








Predictive value of abnormal examinations = 78 cf £2 or ` 


95%. Predictive value of normal examinations = 50E of 512 
or 99%. Sensitivity = 78 of 82 or 95%. Specificity mos of 
512 or 99%. 


*Two fetuses with equivocal results (Hirschsprung-di icase 
and arthrogryposis) were deleted from analysis of tae total 
group, reducing the total number to 594 pregnancie. — - 


mal” included: (1) Accurate ultrasonic diagnosis ; of 
the defect made prior to 24 weeks’ gestation. The di- 
“agnosis was also considered accurate if the abno=mality 
was not initially noted (for instance, at 18 wees) but 
was subsequently visualized on a repeat scan ta. we 
scheduled. (2) The anomaly under considerati«n was 


visualized in the third trimester of pregnancy simply ` 


because the patient was not referred atan earlie= cate. 
These guidelines were.also used for the definition, of 


“correct normal.” Incorrect diagnoses were classed - 
s “false normal,” “false abnormal, or “equ-vccal” | 


(Table I). . 
The ultrasonic consultation for ultrasonic’ targeted 
imaging studies required an average of 1 hocr and 
encompassed: (1) documentation of the history and 
reason for, referral; (2) performance of,a basic u tra- 


sound scan (Stage I), usually by a nonphysician f rcfes- 7 


sional trained in obstetric and gynecologic sonog-aphy; 

and (3) detailed imaging of fetal structural aratomy 

from a variety of. sagittal, transverse, corona, and 

oblique planes by a physician ultrasonograph: r oe 
nologist). 


t 


Results 


In the study population of 596 women, two tases 


with equivocal results were deleted from the predictive 
. value analysis. In the temiaining group the predictive 
values of abnormal and normal targeted ultrasoricim- 
aging studies (without reference to the prevalence of 
disease) were 95% and 99%; respectively (Table ID. 
Group 1. The largest number of women (314 2f 594 
-or 53%) were classified in group 1. Of these pregr.an- 
cies, 21 of 594 or 3.5% had polyhydramnios, diagncsed 


by the presence of amniotic fluid in excess of 7 tc 8 m, 
measured in a plane vertical to the sagittal axis df the- 


uterus, and six of 594 or 1% had oligohydramrios, 


Polyhydramnios 21 


- Oligohydramriios © 6 


` Cystic ‘hygroma 
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Table III. Abnormalities detected by targeted 
imaging for fetal anomalies in high-risk 
pregnant women with a variety of findings in 
previous or ongoing pregnancies not 
pertaining to the central nervous, urinary, 


gastrointestinal, or skeletal systems (group 1). 





Abnormality 


[re 


; Outcome 


Normal (16/21 or 76%) 
Tracheoesophageal 
fistula (1/21) 
Trisomy 18 (1/21) 
Endocardial fibroelas-. 
tosis (1/21) 
` Intestinal obstruction 
. (2/21)* . 
Severe growth retarda- 
tion (2/6) 
Spentaneous abortion 
(2/6) 
Renal agenesis (2/6)* 


6 Pregnancies terminated 
` Nonimmune hydrops 3 ‘Fetal/neonatal death 
Sacrococcygeal teratoma 2 Neonatal surgical 
: | procedure 
Mass in chest 2 Cystic adenomatoid ` ` 
, malformation (1) 
Iatrogenic pneumome- 
diastinum and false 
f abnormal (1) 
Chorioangioma ee] Premature labor 
Ovarian mass ¢ Neonatal surgical 
. $ procedure (benign) 
Total’ ‘42% 


*Of 42 positive findings; 20 were asscciated with amniotic 
fluid. volume abnormalities and normal fetuses; of the re- 


. Maining 22 fetuses, three fetuses had conditions not demon- 


strable by ultrasound, one fetus with a mass in the chest had 
a false abnormal result, one fetus with a false normal diagnosis 
of renal agenesis was counted in Table J,.two fetuses with 
correct abnormal diagnoses of gastrointestinal obstruction and 
one fetus with a correct abnormal diagnosis of renal agenesis 
were counted in Tanie I, and 14 had correct abnormal diag- 
noses. - 


diagnosed by a paucity of amniotic fluid and. over- 
crowding of fetal parts. The anomialies noted in this 
group are listed in Table III. 

No anomalies were detected in 30 insulin-dependent 
diabetic gravid women. Similarly, no cardiac defects 


“were noted in 20 patients at high risk for congenital 
. heart disease. 


The outcomes in four fetuses with chromosomal 
translocations were as suggested by ultrasound, normal. 
In eight pregnancies the amniotic fluid a-fetoprotein 
level was >3 SDs above the mean and the sonographic 
diagnoses were: spina bifida (five fetuses), omphalocele 
(one fetus), cystic hygroma (one fetus), and normal (one 
fetus). f ; 

Group 2: Central nervous system anomalies. One 
hundred seventy-three fetuses were scanned for pos- 
sible craniospinal defects (Table I). In this series the 
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Table IV. Predictive value, sensitivity, and 
specificity of ultrasonic targeted imaging 
examinations in the diagnosis of spina bifida 


Spina bifida 









Study 
Abnormal 5 l 6 
Normal l 41 42 
Total 6 42 48 





Predictive value of abnormal examinations = five of six or 
83%. Predictive value of normal examinations = 41 of 42 or 
97.6%. Sensitivity = five of six or 83%. Specificity = 41 of 42 
or 97.6%. 


predictive values of abnormal and normal results were 
96.7% and 98.6%, respectively. In the subset of fetuses 
with spina bifida the predictive value of an abnormal 
result was lower than that of the group with cranio- 
spinal defects (Table IV). 

Group 3: Urinary system anomalies. In fetuses ex- 
amined sonographically for possible urinary abnor- 
malities (Table I) the predictive values of abnormal and 
normal results were 92% and 97%, respectively. Two 
fetuses with abdominal muscle deficiency anomaly were 
incorrectly diagnosed as having urethral obstruction 
(see Comment section). 

Group 4: Gastrointestinal system anomalies. In 40 
high-risk pregnancies ultrasound studies were per- 
formed for possible fetal gastrointestinal anomalies 
(Table I). The predictive values of abnormal and nor- 
mal results were 94% and 100%, respectively. In one 
fetus at high risk for Hirschsprung disease the ultra- 
sonic findings were equivocal and the patient was ex- 
cluded from the predictive value calculation. 

Group 5: Skeletal system anomalies. «Twenty-two fe- 
tuses were examined for the possibility of short limb 
dysplasia (Table I). A correct diagnosis was made in all 
six affected fetuses. The findings in one fetus at high 
risk for arthrogryposis were equivocal and the patient 
was excluded from the predictive value calculation. 


Comment 


In this series ultrasonic studies involving detailed tar- 
geted imaging for fetal anomalies were performed on 
596 pregnant women at high risk for birth defects. Two 
fetuses were excluded because of equivocal results. In 
three fetuses the diagnosis could not have been made 
by ultrasound (Table III). In the remaining group there 
were 81 fetal anomalies (13.6%), four false abnormal 
results (0.6%), and three false normal results (0.5%). 
By comparison, in a large number of women examined 
ultrasonically by Campbell,' 17% had fetal anomalies 
and the rates of false abnormal and false normal results 
were 0.3% and 0.8%, respectively. 
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Fig. 1. Scan showing cross section of fetal trunk in sacral area. 
The iliac wings are shown by large arrows and the open spina 
bifida by small arrows. Neural tissue (two white echoes) is seen 
in the center of the defect. The bladder (b) is anterior. 


Analysis of subsets in 173 fetuses at high risk for 


craniospinal defects (group 2) showed that all cases of 


anencephaly were correctly diagnosed, for a detection 
rate similar to that reported by other studies.* * 

Hydrocephalus was missed in one fetus who also had 
absence of skull bones anteriorly, encephalocele by def- 
inition. The fetus was examined only once and al- 
though the sonogram was suspicious in that ventricular 
dilation was borderline the report was signed out as 
normal. 

Although a variety of craniospinal defects were sus- 
pected by basic scans, performed elsewhere, in 35 fe- 
tuses none of these diagnoses included spina bifida 
(Table I). The latter remains one of the most difficult 
abnormalities to diagnose even by ultrasonic targeted 
imaging examinations." 

The predictive value of abnormal ultrasonic targeted 
imaging examinations in the diagnosis of spina bifida 
was 83%; by contrast the specificity or predictive value 
of a normal result was 98% (Table IV). The latter sta- 
tistic is particularly useful in counseling women with 
an elevation in the level of amniotic fluid a-fetoprotein, 
even when acetylcholinesterase is also elevated. The 
reason is that these biochemical tests are associated with 
false normal and false abnormal results.** In one report 
by Hobbins et al.,* in 14 of 28 or 50% of pregnancies 
with elevated a-fetoprotein levels the offspring were 
devoid of overt anomalies. 

The fetus in whom a spina bifida was missed in this 
study was also hydrocephalic and the amniotic fluid 
volume was very small. Because of oligohydramnios the 
scan was suboptimal. In the one fetus in whom a false 
abnormal diagnosis of spina bifida was made (Table IV) 
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Fig. 2. Photograph of open spina bifida in the sacral area 
measuring 1.8 cm and visualized by ultrasound (see Fig. 1)- 


the scan was performed early in the series. Retrospec- 
tive review showed that the image produced was slightly 
oblique resulting in an artifactual U-shaped or cuplike 
spine simulating a thoracolumbar spina bifida. 

The sensitivity for detection of spina bifida in this 
series of 83% fell between those reported in two othe- 
studies, namely, 79% and 93%." * However, it should 
be appreciated that in these studies data were collectec 
about 5 years prior to the publication of any reports 
when resolution of the ultrasonic equipment was less 
optimal and experience of sonologists in this area not 
extensive. Recently, with the equipment now available 
it was possible for one of us to visualize a spina bifida 
<2 cm in size and situated in the lumbosacral area (Figs. 
1 and 2). Such small lesions were previously reported 
to be ultrasonically undetectable.” 

In one fetus at high risk for infantile polycystic kid- 
ney disease, an autosomal recessive disorder, the anom- 
aly did not manifest itself until after the twenty-fourth 


week of pregnancy.’ The earliest reported diagnosis of 


infantile polycystic kidney disease was at 18 weeks’ ges- 
tation.® 

In one pregnancy complicated by oligohydramnios 
renal agenesis was missed at term (Table I). Retro- 
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Fig. 3. Echogram showing cross section of fetal trunk in the 
lower chest area (H = heart), The spine is anterior (large ar- 
row). The fetal bladder (BL) is dilated and appears outside the 
trunk (delineated by small arrows) as in omphalocele. The fetus, 
however, had an abdominal muscle deficiency anomaly in 
which mesoderm is lacking in the abdominal wall and urinary 
tract musculature. 


spective review of the scans showed that kidney-like 
echoes were indeed noted paraspinally. Apparently at 
term such echogenicity can arise from fat deposition in 
the pararenal spaces’ and/or fetal adrenal glands.* 
Thus in suspected cases of renal agenesis ultrasonic 
examination should be directed toward outlining the 
fetal bladder. Toward this end intravenous administra- 
tion of furosemide (60 mg) to the mother may be con- 
sidered.* However, the beneficial effect of this approach 
particularly in the presence of intrauterine growth re- 
tardation is doubtful.’ 

A false abnormal diagnosis of unilateral ureteropel- 
vic junction obstruction was made in one case; this was 
attributed to spontaneous resolution, a phenomenon 
reported by other investigators. ° 

A diagnosis of ureterovesical obstruction was made 
in two cases. Marked convolutions of the ureters dif- 
ferentiated this condition from that secondary to ure- 
thral obstruction. Both fetuses exhibited marked en- 
largement of the heart (without cardiac structural 
defects) and died in the neonatal period, despite suc- 
cessful in utero shunting. 

Of interest is that two of seven patients referred for 
possible in utero shunts to drain a dilated urinary sys- 
tem (secondary to possible urethral obstruction) had an 
abdominal muscle deficiency anomaly (Fig. 3).'' Garris 
et al.'? described this disorder clearly and classified it 
as prune-belly syndrome, subgroup 3. Insertion of in 
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utero diversion shunts for this condition may not be 
necessary. 

In two fetuses the diagnosis was made after 24 weeks’ 
gestation. Nelson et al. doubt that this condition can 
be diagnosed prior to the twenty-fourth week of preg- 
nancy and conjecture that the amniotic fluid swallowed 
will only exceed the resorptive capacity of the gut in 
the early part of the third trimester of pregnancy. The 
prenatal diagnosis of this condition is important, re- 
gardless of when it can be made, because it leads to 
investigation of the fetal karyotype and permits de- 

` tailed planning for delivery at an optimal site as well 
as anticipatory aspiration of the gastric contents and 
rapid neonatal confirmation of the defect." 

In four fetuses with gastrointestinal obstruction be- 
low the duodenum, the correct diagnosis was made. 
Differentiation from simple distention, noted in some 
large—for—gestational age fetuses at term, was made by 
a marked increase in bowel. size, thinning of the walls 
of dilated segments, and the presence of mild ascites. 

The false abnormal diagnosis of omphalocele in one 
case (Table I} may have been the result of contraction 
of the abdominal musculature, which created an arti- 
- factual image of a small omphalocele. The differentia- 
-tion between omphalocele and. gastroschisis was de- 

scribed by Jassani et al." It should be remembered that 
up to 50% of fetuses with omphalocele will have other 
associated abnormalities, particularly cardiac and chro- 
mosomal. 

In the diagnosis of skeletal dysplasia (Table I) the 
~ accuracy of ultrasound was enhanced because five of 
` six fetuses were severely affected and the anomaly 
readily manifested. In the fetus with heterozygous 
achondroplasia (a product of parents with the same 
condition) the diagnosis of limb shortening was not 
apparent at 16 weeks of pregnancy,’ but the femur 
length at 24 weeks was 3.5 cm, well below 2 SDs of the 
mean. 

Detailed ultrasonic targeted imaging examinations in 
our center by experienced physician ultrasonographers 
failed.to verify the presence of anomalies in 23 fetuses 
examined ultrasonically elsewhere. In these referrals 
false diagnoses were made of hydrocephalus (n = 17), 
anencephaly (n = 1), urethral obstruction (n = 2), du- 
odenal atresia (n = 1), omphalocele (n = 1), and dia- 
phragmatic hernia (n = 1). These observations attest 
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tothe importance of properly conducted ultrasonic tar- 
geted imaging studies. 

In this report the predictive values of abnormal and 
nermal ultrasonic targeted imaging examinations were 
95% and 99%, respectively. However, in the general 
population the accuracy will depend on: (1) expertise 
of the examiner; (2) prevalence of the anomaly in spe- 
cific geographic locations; (3) whether the population: 
undergoing examination was screened by history, bio- 
chemical tests, or basic ultrasound scans or for other 
pregnancy complications; and (4) period of follow-up, © 
since subtle, nonlethal anomalies may be undetected 
early after birth. 
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: Behavioral states in the human fetus during labor 


Rochelle L. Griffin, Frank J. M. Caron, M.Sc., and Herman P. van Geijn, M.D. 


Amsterdam, The Netherlands 


; ‘Behavioral states in the near-term human fetus have been described during-pregnancy. The aim of this 

-Study was to observe whether these same states are present during labor. Nine patients with 

K uncomplicated singleton pregnancies participated. Fetal heart rate and uterine contractions were recorded. 

-Fetal eye, mouth, rotation, and retroflexion of the head were observed by real-time ultrasound. Fetal 

“movements were recorded with coded event-markers. Behavioral states were identified by the movement 
pattern, A total of 13 ultrasound observations, varying fram 25 to 66 minutes, were obtained. Optimal 

_ viewing was present at least 60% and on the average 80% of the time. State 1F (quiet sleep), state 2F 
(active sleep), and state 3F (quiet awake), as well as a tai of 10 state changes, were identified during 
abor in spite of increasing contractions and/or ruptured membranes. These observations demonstrate 
existence of alternating behavioral states in the healthy term fetus during labor. (AM J OBSTET GYNECOL 


- 1985;152:828-33.) 


Key words: Fetus, behavioral states, labor, heart rate 


~ Behavioral states in the neonate have been described 
. by Prechtl' as being “distinct conditions, each having 
its specific properties and reflecting a particular mode 
of nervous function.” Prechtl used only observable cri- 
teria (breathing, body movements, open/closed eyes, 
vocalization) and numbered the states 1 to 5 to prevent 
“the danger of premature physiologic interpretation. 
Nijhuis et al.” have demonstrated the presence o£ 
similar behavioral states during pregnancy in the near- 
term human fetus. The movements applied to reeog- 
nize fetal behavioral states in their studies were eye, 
mouth, and body movements together with the heart 
"rate pattern. Crying and breathing are obviously not 
possible to use. as state criteria in the fetus. The fetal 
-states are numbered IF to 4F in a grouping similar to 
< that of the neonate. 

Van Geijn et al.* observed that during pregnancy «he 
near-term human fetus spends approximately 90% of 
the time in either quiet sleep (state 1 F) or in active sleep 
ie (state 2F). During uninterrupted 2-hour observations 
-with two real-time ultrasound transducers, one directed 

at the fetal head and the other at the fetal trunk, state 
1F appeared to last 21 + 6 minutes, whereas state 2F 


< Jasted 49 + 22 minutes. Occasionally, states 3F (quiet 


- awake) .and.4F (active awake) were observed. 
‘This paper will report on the existence and transition 
of behavioral states in the fetus during labor. 


From the Department of Obstetrics and Gynecology, Academisch Zie- 
kenhuis der Vrije Universiteit. 
Supported by Grant 28-750, Praeventiefonds, The Netherlands, 
‘Received for publication August 29, 1984; revised March 18, 1985; 
accepted April 3, 1985: 
Reprint requests: HEP. van Geijn, M.D., Department of Obstetrics 
and Gynecology, Academisch Zickenhuis der Vrije Universient, de 
Boelelaan 1117, 1007 MB Amsterdam, The Netherlands. 





828 





Material and methods 

Subjects. A group of nine patients (six multiparous 
and three primiparous women) with uncomplicated 
singleton pregnancies participated in this study. The 
women had an appropriate body weight and used no 
drugs except supplementary iron throughout preg- 
nancy. The age of the mothers varied from 20 to 35 
years. Two women smoked, although less than five cig- 
arettes per day. All patients had participated in at least 
two antepartum recording sessions, each with a dura- 
tion of 2 hours, beginning at 37 weeks of gestational 
age. 

Criteria for onset of labor were regular uterine con- 
tractions at less than 5-minute intervals and a cervical 
dilation of at least 4 cm. Deliveries all took place within 
11 hours following the first ultrasound observation. All 
of the infants were born in occiput anterior or lateral 
position. Each of the infants had a birth weight (2540 
to 4365 gm) appropriate for the gestational age (3854 
to 4234 weeks). Six girls and three boys were born. The 
Apgar score was 10 at 5 minutes for all infants. 

The pH of the umbilical artery exceeded 7.23 in all 
cases except one (pH of No. 2 was 7.17) and once the 
measurement failed (No. 9) (see Table I). All infants 
had a normal neurological examination according to 
the technique described by Prechtl and Beintema, 

Methods. The women participating in this study were 
requested:to arrive at the hospital at early onset of labor 
and were familiar with the registration techniques, hay- 
ing experienced at least two antepartum recordings. 


Following the first examination of the patient, along. 
period of ultrasound observation commenced, together ; 
with simultaneous recording of the fetal heart rate and 
maternal contractions. As labor proceeded, often only > 
servation were ac- 


shorter periods of ultrasound. obs 
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Table I. Patient data 








Time of first 
stage labor 
(hr., min) 


Time of second 
stage labor 
(min) 






Case 






Gravidity | Parity 


l 3 2 5 hr, 10 min 7 
2 2 1 5 hr, 00 min 16 
3 2 0 9 hr, 15 min 62 
4 3 2 11 hr, 00 min 28 
5 2 l 4 hr, 40 min 56 
6 2 l 6 hr, 00 min 22 
7 l 0 10 hr, 00 min 67 
8 2 l 6 hr, 00 min 13 
9 l 0 10 hr, 00 min 12 


ceptable for the patient. The patient was encouraged 
to be in whatever position was comfortable. Between 
observations the patient sometimes moved around the 
delivery room or labor ward, since we did not want to 
interfere with the normal process of labor. All obser- 
vations were made by the same examiner. 

The delivery room used in all of the registrations was 
outfitted with a direct connection to the computer 


across the hall, facilitating simultaneous processing of 


the signals.’ The fetal heart rate was obtained by means 
of abdominal electrocardiography in six subjects and 
by a spiral scalp electrode determination in three sub- 
jects (No. 2b, No. 4b, and No. 7). Uterine contractions 
were recorded externally, except in two cases (No. 4b 
and No. 7). Fetal heart rate signals and uterine con- 
tractions were recorded with a cardiotocograph (Hew- 
lett-Packard 8030A) on paper. The processed beat-to- 
beat R-R intervals and intrauterine pressure curve were 
fed directly into the computer (DEC PDP 11/34). The 
ultrasound images, obtained from a Toshiba SAL-20A 
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1. Optimal ultrasound image (fetal head including one orbit and mouth). 









Birth 
weight 
(gm) 


Apgar score 
(1 min/5 


min) 


pH of 
umbilical 
artery 











Sex of 


(wk) child 





wk, 3 days Female 2540 9/10 7.24 
wk, 2 days Male 4365 8/10 7.17 
wk, 6 days Female 3960 9/10 7.29 
2 wk, 3 days Female 4110 8/10 7.28 
wk, 5 days Female 3510 10/10 7.26 
wk, 5 days Male 3600 10/10 7.38 
wk, 2 days Male 3340 9/10 7.23 
2 wk, 2 days Female 3880 10/10 7.36 
wk, 1 day Female 2960 9/10 Failed 





Table II. Behavioral state criteria 







Fetal movements 






General body, 
head, limb 








IF 7 Regular -< 

2F + Irregular + 

3F + d 
+ = Present, — = absent. 


real-time unit with application of a 8 cm, 3.5 MHz 
probe, were recorded on videotape for later processing: 

In all of the observations the fetal head, including 
one orbit and the fetal mouth, was viewed (see Fig. 1). 
In this manner the fetal eye and mouth movements as 
well as rotation and retroflexion of the head could be 
observed. Occasionally general body and breathing 
movements in the upper thorax and movements of a 
limb could be seen. A clock projected on the video 
screen facilitated exact synchronization of the fetal 
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: Table III. Observation data 
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*Scealp electrode. 
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ee movements observed during later processing together 
_ with the fetal heart rate and uterine contractions, which 
-= had already been recorded on-line. Fetal movements 
were recorded by means of event-markers. Each of the 
seven observable movements was coded during several 
video-replay sessions, and the information was added 
“to the information already in the computer. The push 
buttons were pressed when the observer recognized a 
particular movement and were held in this positicn as 
long as a movement occurred. When the movement 
stopped, the marker was released. A foot pedal was 
< used to indicate optimal view of a fetal orbit. 
_ Fetal behavioral states during labor were identified 
applying the criteria described in Table I. In our study 
the fetal heart rate pattern was not included as a cri- 
» terion.in the primary designation for a behavioral state 
-or an alteration in state. 


Results 
Of these nine patients, a total of 13 observations were 
obtained (Table HHI). The fetal face was in good view 
> atleast 60% of the time in each of these 13 observations. 
“In nine the optimal viewing time exceeded 80%. The 
length of the observation period varied from 25 te 66 
“minutes, with a mean duration of 40 + 14 minutes. 
‘The maximum break in the observation of a fetal orbit 
was 10 minutes; however, breaks rarely exceeded more 
than a couple of minutes and then mostly during streng 
“uterine contractions. 
From the eye, head (body), and limb movements.o: 
_. served, fetal behavioral states could be recognized as 
-being similar to those observed during pregnancy m 
the near-term fetus.** i 
A total of seven periods of state 1F was identihed. 








la 45 9] = + = 5 Intact + + 
b 26 8l ~ ~ ~ 8 Intact + + 
2a 50 95 = r 5 4 Ruptured + + 
b 56 70 — -+ ~ 7 Ruptured + +* 
3 30 97 + + + 4 Ruptured - + 
4a 27 98 + + + 4 Ruptured + + 
b 28 96 + + + 9 Ruptured +f Si 
ng 56 97 + ++ ++ 4 Ruptured + + 
6a 66 86 + + + 4 Intact - + 
b 31 61 + + + 6-9 Intact - + 
7 33 83 ~ + -~ 7-8 Ruptured +t +* 
8 25 73 + + + 5 Intact + + 
9 51 80 ~ ++ ++ 4 Ruptured = + 
ob = Present, — = absent. 


All of these recordings were either preceded or fol- 
lowed by state 2F. Enclosed epochs are episodes of a 
certain behavioral state, which are preceded and fol- 
lowed by another behavioral state. One period included 
a so-called enclosed epoch and lasted 23 minutes, with 
a state 2F observed immediately before and following 
the 1F period. During the 1F periods only very infre- 
quently was an eye movement observed. General move- 
ments as seen in state 2F were completely absent. An 
occasional single, quick, high-velocity movement of the 
fetal head, limb, or trunk was observed, similar to the 
startle seen in state | (quiet sleep) in the newborn in- 
fant. Mouthing movements, indicated as jaw opening 
in our recordings, were seen as being regular in fre- 
quency and duration. Regular mouthing movements 
were seen in all nine of the fetuses and in six of the 
seven periods of state 1F. Fig. 2 is a typical example of 
state 1F with a change to 2F. 

A total of 15 periods of state 2F was observed in all 
of the nine fetuses. There were no periods of enclosed 
epochs in state 2F. During 2F, fetal eye and mouth 
movements were recorded, as well as large fetal move- 
ments, including general body movements and rota- 
uon/retroflexion of the head and limb movements. 
Mouthing movements (jaw opening) were irregular in 
frequency and duration. Two periods of fetal breathing 
(No. la and No. 9) were also clearly visible. Fig. 3 is.a 
characteristic example of a recording of a state 2F. 


In one case (No, 9) a state 3F clearly was observed. 


This 3F recording lasted a total of 35 minutes and was 
an enclosed epoch being immediately preceded: and 


followed by state 2F. During this time fetal eye move: 


ments were observed, but body, head and mouth move- 
ments were absent. 
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Fig. 2. Recording state 1 F (quiet sleep) and a change to state 2F (active sleep) at 14 hours, 24 minutes 


(No. 5). 


Only two enclosed epochs were fully observed during 
labor. This was most probably due to the fact that the 
ultrasound observations were relatively short in com- 
parison with the behavioral state durations, because of 
the circumstances during labor. 

In these nine fetuses a change from state IF to 2F 
was observed five times (No. 3, No. 4a, No. 4b, No. 5, 
and No. 6a) and a change from 2F to 1F was observed 
two times (No. 5 and No. 6b). Changes from 2F to 3F 
and from 3F to 2F were also seen. Altogether a total 
of 10 changes in the behavioral state was recorded 
during the 13 periods of ultrasound observation. Even 
though the membranes had ruptured long before the 
observation took place, in four fetuses (No. 3, No. 4, 
No. 5, and No. 9) a change in state was observed, 
whereas in two other fetuses only a state 2F was seen. 

Although the fetal heart rate was not considered as 
a criterion as the states were designated, it is interesting 
to see that periods of low fetal heart rate variability, 
when there are no fetal movements, do correspond with 
states LF or 3F as described by Nijhuis? and van Geijn 
et al.” Periods of high fetal heart rate variability and 
periodic accelerations in the fetal heart rate did cor- 








respond to state 2F. In several cases (No. 2, No. 3, Now. 
5, and No. 7) accelerations in the fetal heart rate clearly 
corresponded with large fetal movements and could be 
observed between uterine contractions. During periods 


of low fetal heart rate variability, as seen in state LF or 





quiet sleep, even very strong uterine contractions 30. 


minutes prior to delivery did not affect the fetal heart 
variability. 


Comment 

Fetal behavioral states as recognized during preg- | 
nancy in the near-term human fetus are also present 
during labor. Under normal circumstances the fetus 
continues his own behavior state patterns, changing. 
periodically from quiet (state 1F) to active (state QF) p 
sleep states or vice versa, despite increasing frequency. 
and strength of maternal uterine contractions or. the 
existence of ruptured membranes. A period of low fetal 
heart rate variability, that is, absence of heart rate ac 
celerations, does not necessarily indicate fetal distress, 
Under normal circumstances in the near-term fetus, : : 
low variability will change to a high variability with pe- : 
riodic accelerations. In the term human newborn infant 
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and in the term human fetus, episodes of quiet sleep 
do not exceed 40 minutes.*” Lack of this change for 
_ more than 40 minutes should be considered as a pos- 
sible sign of fetal distress, particularly when beat-to- 
beat heart rate variability is diminished or even absent, 
Richardson et al.* observed fetal breathing activity 
and gross fetal body movements during the first stage 
of labor in 20 healthy term pregnancies. The real-time 
ultrasound transducer was directed at the fetal truek. 
< They found that patterns of increased fetal breathin 
activity were accompanied by gross fetal body move- 
: ments for periods lasting 20 to 60 minutes of every 1:0 
to 1.5 hours of the time observed. Heart rate variability 
-Was usually increased during the periods when letal 
: breathing and other activity were present, which is com- 
parable to state 2F. Periods with absence of fetal breath- 
ing and other movements were also accompanied by a 
low fetal heart rate variability, which is comparabile 
to state IF. The intermittent patterns of increased 
body movements and. heart rate variability continued 
-throughout the first stage of labor. 
_ These observations by Richardson et al. compare well 
with our results. Apparently they also have been ob- 
-serving periodic behavioral states 2F and IF. 




























Fig. 3. Recording state 2F (active sleep) (No. 2). 


We observed that during periods of state 1F the uter- 
ine contractions have virtually no effect on the fetal 
heart rate pattern. This is not surprising given the fact 
that it is very difficult to wake up a newborn infant 
when in state 1 (quiet sleep). Visser et al.” studied the 
effect of external stimulation in near-term pregnancies. 
In each of the fetuses two episodes of low heart rate 
variability similar to state 1F were examined. Stimula- 
tion was applied during one period of low fetal heart 
rate variability by “shaking the fetus through the ma- 
ternal abdomen.” No stimulation was given during a 
subsequent period of low fetal heart rate variability. No 
differences between the groups were seen in the du- 
ration of the low fetal heart rate variability or the in- 
cidence of breathing or body movements. 

Decreased heart rate variability has been regarded 
as a sign of fetal distress."" In our study, we have ob- 
served that in the normal, healthy term fetus, periods’: 
of low heart rate variability correspond to the presence 
of behavioral state 1F (quiet sleep). Therefore periods 
of low heart rate variability do not necessarily indicate 
fetal distress. Diminished. fetal oxygenation should, 
however, be considered when episodes of low heart rate 
variability exceed 40 minutes, particularly when the 
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short-term variability in fetal heart rate is also de- 
creased and/or late decelerations are present. 
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The first-trimester ultrasonographic diagnosis of 


conjoined twins 


_ Mimi Maggio, R.D.M.S., Nancy A. Callan, M.D., Kamal A. Hamod, M.D., and 


Roger C. Sanders, M.D. 
Baltimore, Maryland 


The prenatal ultrasonographic diagnosis of conjoined twins in the first trimester is described. The 
ultrasonographic criteria are discussed together with implications for management. (Am J OBSTET GYNECOL 


1985;152:833-5.) 


Key words: Conjoined twins, ultrasound, prenatal diagnosis 


Conjoined twinning is a rare anomaly estimated to 
occur in approximately 1% of monozygotic twins.’ The 
use of real-time ultrasound in the prenatal diagnosis of 
conjoined twins has been described by several authors. 
The case described here is to our knowledge the earliest 
ultrasonographic documentation of this rare entity. 


Case report 

A 35-year-old woman, para 3-0-0-3, was referred to 
The Johns Hopkins Hospital, Department of Radiol- 
"ogy, at 8.5 weeks’ postmenstrual age for assessment of 
gestational age. An Aloka 250 3.5 MHz linear array 
transducer was used to obtain a crown-rump length of 
2.4 cm (consistent with 9.1 weeks’ postmenstrual age). 
There was a single amniotic sac with normal amniotic 


From the Department of Gynecology and Obstetrics and the Depart- 
ment of Radiology, The Johns Hopkins University School of Med- 
| deine. 
Received for publication January 14, 1985; accepted January 23, 
o T985. 
Reprint requests: Dr. Nancy A, Callan, Department of Gynecology 
“cand Obstetrics, The Johns Hopkins Hospital, 600 N. Wolfe St., 
3 Houck 228, Baltimore, MD 21205. 








“Fetal behavioral states during labo 


5. Caron FJM, de Geus F, Griffin RL, van Geijn HP. Re- 
cording and quantitative analysis of human fetal behav- 
ioral states. [Abstract 77]. Proceedings of the Twenty- 
third Dutch Federal meeting, 1982. 

6. Bots RSGM, Nijhuis JG, Martin CB, Prechel HFR. Human 

fetal eye movements: detection in utero by ultrasonog- 

raphy. Early Hum Dev 1981;5:87-94. 

Van Geijn HP, Jongsma HW, de Haan J, Eskes TKAB, 

Precht! HFR. Heart rate as an indicator of the behavioral + 

state. AM J Osster GYNECOL 1980;136:1061. 

8. Richardson B, Natale R, Patrick J. Human fetal breathing: 
activity during electively induced labor at term. Am J OB- ot 
STET GYNECOL 1979; 183:247-55. 

9. Visser GHA, Zeelenberg HJ, de Vries JIP, Dawes GS. 
External stimulation of the human fetus during episodes: 
of low heart rate variation. AM J OBSTET GYNEGOL S 
1983;145:5, 579-84. F 

10. Freeman RR, Garite TJ. Fetal heart rate monitoring. Bab 

timore: Williams & Wilkins, 1981. 


~ 





fluid. Imaging of the fetal pole showed a bifid appear- ; 
ance with a single heartbeat present (Fig. 1). Because 
of the abnormal appearance of the fetal pole, the pos: 
sibility of conjoined twins was raised and repeat ultras: 
sonography was scheduled in 4 weeks to confirm the 
diagnosis. 

A second sonogram obtained with the Aloka 256° 
5.0 MHz transducer at 13 weeks’ postmenstrual age = 
showed a twin gestation with biparietal diameters of 2,0. 
cm (consistent with 13.7 weeks), a single amniotic sac, ik 
and normal amniotic fluid (Fig. 2). The fetuses were 
active yet maintained a constant orientation to each 
other and appeared to be joined at the thorax with a 
single heart visible. 

The patient was counseled regarding the poor prog- 
nosis for conjoined twins with a single heart. She elected 
termination, but prior to termination she presented to 
the labor and delivery suite with bleeding and cervical 
dilatation to 2 cm. Prostaglandin E, suppositories were = 
used to evacuate the pregnancy. Thoracopagus con- 
joined twins were delivered with a weight of 100 gm 

Autopsy of the fetuses confirmed the diagnosis of 
conjoined twins joined at the thorax with a single heart 
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Fig. 1. Ultrasonogram of conjoined twins at 8.5 weeks’ post- 
menstrual age. Arrows indicate fetal heads. 
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Fig. 2. Ultrasonogram of conjoined twins at 13 weeks’ post- 
menstrual age, showing heads (H) and thorax (T). 
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Fig. 3. Postmortem photograph of conjoined twins. 


and two aortas. The fetal lungs were complete and 
separate in each twin. The gastrointestinal tracts were 
fused at the distal duodenum for a length of 2 mm, 
and a single pancreas with two dorsal lobes and one 
ventral lobe was present. The urinary tract of one fetus 
was complete, but in the second twin a single kidney 
was present. 


Comment 

The sonographic and radiologic findings associated 
with conjoined twins have been summarized by Koontz 
et al. These include (1) the lack of a separating mem- 
brane, (2) inability to separate the fetal bodies, (3) de- 
tection of other anomalies in a twin gestation, (4) more 
than three vessels present in the umbilical cord, (5) both 
fetal heads persistently at the same level, (6) backward 
flexion of the cervical spine, (7) a narrow space between 
the lower cervical and upper thoracic spine, and (8) no 
change in the relative positions of the fetuses despite 
attempts at manual manipulation of the twins.’ 

This case illustrates the possibility of the first-trimes- 
ter diagnosis of thoracopagus conjoined twins. The bi- 
fid appearance of the first-trimester fetal pole should 
be added to the list of sonographic features of con- 


joined twins. 


There is a higher incidence of early malformations 
in conjoined twins as in monozygotic twins in gen- 
eral. Smith' cited a 10% to 20% incidence of early 
defects in conjoined twins unrelated to the point of 


juncture. As in separate monozygotic twins, these mal- 
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formations may not be concordant.’ Ultrasound is im- 
portant, therefore, not only in the early diagnosis of 
this: entity but also in evaluating the fetuses for other 
anomalies that may affect outcome. This information 
is essential in predicting the possibility of successful 
separation and in counseling the parents regarding 
prognosis. 

The possibility of conjoined twins must be considered 
when the diagnosis of monoamniotic. twins is made, The 


= Ultrasonic diagnosis: of conjoined. twi 


first-trimester diagnosis of this rare anomaly is ideal if. 
termination is to be offered as an option in those cases 
with poor prognosis. 
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Long-term risk of menstrual disturbances after tubal 


sterilization 
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- We analyzed data from the Wainut Creek Contraceptive Drug Study to compare the menstrual 

< characteristics of 719 women who had tubal sterilizations and 1083 women whose partners had 
“undergone a vasectomy. Study participants were enrolled from 1968 to 1972 and followed up through 
1976. The tubal sterilization group had slightly increased, though in most instances not statistically 
“significant, risks of moderate to severe menstrual cramps and adverse menstrual bleeding. At follow-up 
. intervals longer than 2 years, the tubal sterilization group had significantly increased risks of abnormal 
menstrual cycles and combinations of two or more adverse menstrual outcomes. Tubal sterilization was 
not associated with an increased risk of premenstrual symptoms. These findings suggest that the types of 


“tubal sterilization procedures which were performed during the early 1970s possibly carry some increased 





preme nstrual sym ptoms 


Despite more than 30 years of study, whether tubal 
sterilization increases the risk of menstrual disturbances 
“is still unresolved,’* Two recent large, prospective stud- 
“jes have found little evidence of an increased preva- 
lence of menstrual disorders after tubal steriliza- 
tion. * Neither study, however, included a control 

_ group of nonsterilized women and follow-up was lim- 
ited to 1 or 2 years. Although both studies’ findings are 

: somewhat reassuring, there is concern that it may take 
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-tisk of menstrual disturbances, particularly abnormal cycles, and that it may take more than 2 years for the 
increased risk to become apparent. (Am J OBSTET GYNECOL 1985;152:835-41.) 


Key words: Menstrual disturbances, menstruation, tubal sterilization, female sterilization, 


several years for menstrual disturbances to develop ale 
ter tubal sterilization.’ Furthermore, since both studies _ 
lacked a control group, they were unable to evaluate 
whether menstrual disturbances are more prevalent af- 
ter sterilization operations than would be expected 
among nonsterilized women after a comparable period | 
of time. ; 
‘Two other issues also remained unresolved. One con- _ 
cerns the existence of a “post—tubal ligation syndrome.” 
This syndrome has never been specifically defined but | 
may consist of a variety of menstrual disorders includ- 
ing irregular cycles, dysmenorrhea, increased mens 
strual bleeding, and intermenstrual bleeding.” The 
two recent prospective studies examined menstrual 
symptoms on an individual basis but did not evaluate- 


combinations of symptoms or “menstrual syndromes.” = 


A second concern is the possibility that wenien under- 
going tubal sterilization may develop. premenstrual 
symptoms or have preexisting pretnenstrual complaints: 
exacerbated. This possibility has not been further 
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evaluated since an initial report by Hargrove and 
- Abraham. 
“We analyzed data from the Walnut Creek Centra- 
~ ceptive Drug Study to try to answer some of the re- 
maining questions about the association between tabal 
“sterilization and menstrual disturbances. The Centra- 
- ceptive Drug Study prospectively gathered informa:ion 
on menstrual characteristics from study particyyants 
and included women who underwent tubal sterilization 
and women whose partners had a vasectomy. Fellow- 
up information was available for longer than 4 years 
"zon a number of women. In addition to individual men- 
_ strual symptoms, we also evaluated premenstrual symp- 
toms and combinations of menstrual disorders. 


Methods 

The Contraceptive Drug Study. The Contracepsive 
Drug Study was a long-term, prospective study de- 
signed to evaluate the noncontraceptive effects of oral 
F contraceptives. The methods of the Contraceptive 
i Drug Study have previously been reported in detail.’ 
‘Briefly,; members of the Kaiser-Permanente Family 
Health Plan of Walnut Creek, California, were enralied 
in the study from December, 1968, through Febraary, 
1972. Participants were recruited from women who 
were seeking routine medical or gynecologic chechaaps. 
At the initial enrollment, all women underwent a special 
automated multiphasic laboratory examination wtuch 
~ included detailed questionnaires on past medical, sur- 

_ gical, reproductive, and contraceptive use history. From 
< 1971 to 1976, study participants periodically uncer- 
“went repeat automated multiphasic laboratory exami- 
| nations. 

Study groups. Of the 17,939 women enrolled ir the 
“study, 13,749 had at least one follow-up visit. Since 97% 
of the study participants were white, we restricted: the 
. analysis to white women. Among the white women with 
at least one follow-up visit, we identified 719 women 
_ who underwent a tubal sterilization procedure at seme 
time between enrollment into the study and the test 
follow-up visit (tubal sterilization group). During the 
follow-up interval, if a woman began using a surgical 
‘method. of birth control but provided no history ef a 
: tubal sterilization, hysterectomy, or bilateral oophorec- 
‘tomy, we assumed that her partner had undergone a 
vasectomy; there were 1083 such women (vasectomy 
‘group). The date of sterilization operation (either tubal 
sterilization or vasectomy) was taken to be the dave a 
participant reported beginning a surgical method ef 
“birth’control. 

Study outcomes. At each automated multiphasic tab- 
oratory examination, study participants completed a 
self-administered questionnaire which contained a.se- 
` “ries of questions on the usual nature of their menstrual 
characteristics and: premenstrual symptoms during ihe 
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previous year. Based on the information on the ques- 
tionnaires, we defined three specific menstrual disor- 
ders: (1) abnormal cycles—cycles that were reported as 
not usually regular and/or not of 24 to 35 days’ length; 
(2) adverse bleeding—two or more of (a) menstrual flow 
duration 26 days, (b) average use of =12 full pads or 
tampons per period, (c) moderate or severe large clots 
with menstrual flow, and (d) moderate or severe spot- 
ting or intermenstrual bleeding; (3) moderate or severe 
menstrual cramps. 

Since a “post—tubal ligation syndrome” has not been 
defined, we arbitrarily defined a combination of symp- 
toms which for purposes of reference we shall call the 
“adverse menstrual symptom complex.” The adverse 
menstrual symptom complex was defined as consisting 
of at least two of the above-defined menstrual disor- 
ders. As a further measure of severity of menstrual 
symptoms, we also evaluated self-reported physician 
visits because of menstrual problems. 

We used Hargrove and Abraham's’ classification as 
a guide for grouping the premenstrual symptoms into 
three categories: (1) moderate or severe irritability and/ 
or moodiness, (2) moderate or severe swelling and/or 
weight gain, and (3) moderate or severe headache and/ 
or dizziness. 

Analysis. The analysis focused on comparing the 
various menstrual and premenstrual outcomes in the 
tubal sterilization group to the vasectomy group at 
three different follow-up intervals: 6 to 24 months, 25 
to 48 months, and 49 to 87 months after the sterilization 
operation date. The presterilization visit was taken to 
be the closest visit prior to the sterilization date. The 
mean interval from the presterilization visit to the op- 
eration date was 15 months for the vasectomy group 
and 16 months for the tubal sterilization group. Since 
the presterilization visit could have occurred at various 
times prior to the sterilization date, the intervals from 
the sterilization date to the follow-up date do not nec- 
essarily correspond to the intervals from the prester- 
ilization visit to the follow-up date. 

We used a logistic regression model to estimate the 
odds ratio, the 95% confidence interval of the odds 
ratio, and the predicted proportion of the study out- 
comes.” In addition to group (tubal sterilization or va- 
sectomy) the model included, and simultaneously ad- 


justed for, several variables that could influence men- 


strual status: presterilization status of the menstrual or 
premenstrual variable being evaluated, presterilization 
age, contraception, history of gynecologic disorders. 
gravidity, body mass index (gm/cm’), cigarette smoking, 
education, and religion. In addition to the preceding 
presterilization characteristics, the model also adjusted 
for differences in number of follow-up visits. and total 
follow-up interval (that is, the interval, from the pre- 
sterilization visit to the follow-up visit). We tested for 
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interactions between group and presterilization status 
of the menstrual or premenstrual variables by the like- 
lihood ratio test. In the results, if the odds ratio and 
95% confidence interval are the same for the different 
presterilization status groups, then the interaction is 
not significant. If the odds ratio and 95% confidence 
interval differ according to presterilization status, then 
the interaction is significant and indicates that the effect 
of tubal sterilization is different for women with ab- 
normal function before sterilization than for women 
with normal presterilization function. 


Results 


Group characteristics. Compared to the vasectomy 
group, the tubal sterilization group was younger, was 
more likely to have been pregnant or post partum at 
the presterilization visit, and included slightly more cig- 
arette smokers, more Catholics, and fewer Protestants 
(Table I). The distribution of gravidity, history of gy- 
. -mecologic disorders, and. body mass index was similar 

in the two groups. All the preceding variables were 
“included in the logistic model which adjusted for any 
| differences between the groups on these characteristics. 
Menstrual cycle. The findings on menstrual cycle 
© varied depending on whether women had normal or 
_ abnormal cycles at the presterilization visit (Table I). 
“Among women who had normal presterilization cycles, 

the prevalence of abnormal cycles was little different 
in the two groups 6 to 24 and 25 to 48 months after 
the sterilization date. At 49 to 87 months after the ster- 
ilization date, however, the tubal sterilization group had 

„a significantly increased prevalence of abnormal cycles; 
abnormal cycles were nearly three times more prevalent 
in the tubal sterilization group than in the vasectomy 
group. 

Among women with abnormal presterilization cycles, 
one of the most striking findings was that. the propor- 
tion with abnormal cycles at the follow-up visits varied 
from 0.12 to 0.51, indicating that in both groups there 
was a strong tendency for abnormal cycles to become 
normal. There was little difference between the two 
groups at 6 to 24 months. However, at 25 to 48 months 
after the sterilization date, the tubal sterilization group 
had a significantly increased prevalence of abnormal 
cycles. Too few women with abnormal presterilization 
cycles were followed up beyond 48 months to be able 
to evaluate the association between group and abnor- 
mal cycles at this longest follow-up interval. 

Menstrual cramps. Except for the 6- to 24-month 
follow-up interval, tubal sterilization had a similar in- 
fluence on menstrual cramps among women with none 
to mild cramps before sterilization as among women 

| with moderate to severe cramps before. sterilization 
(Table IH). At the 6- to 24-month follow-up. interval, 
-the tubal sterilization group had a significantly in- 
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Table I. Selected presterilization characteristics 
by group, the Walnut Creek Contraceptive 
Drug Study, 1969 to 1976 













Percent with 
characteristic® 


Tubal 
Vasectomy | sterilization 
(N = 1083) (N = 719) 









Characteristic 


Age (yr) 
18-29 33.2 49.9 
30-39 47.5 41.9 
40-51 19.3 8.2 
Contraception 
Pregnant or postpartum 5.6 22.2 
Oral contraceptives 45.3 35.2 
Other or none 49.1 42.6 
Gravidity 
0 1.6 2,5 
1-2 47.9 45.8 
23 50.0 51.0 
Education 
Less than 12 years 6.3 7.0 
High school graduate 36.5 42.1 
Some college or technical school 34.8 $2.9 
College graduate 21.9 17.4 
Religion 
Protestant 57.6 50.1 
Catholic 25.6 31.0 
Other or none 16.2 18.2 
Current cigarette smoker 30.7 34.6 
History of gynecologic disorders} 15.2 15.2 
Body mass index 
1.00-1.89 4.9 6.0 
1.90-2.39 64.1 65.3 
2.40-2.99 26.4 25.2 
3.00-7.00 4.6 3.5 








*Distributions that do not add up to 100% are due to ex- 
clusion of unknowns. 


+Pelvic inflammatory disease, uterine infection, endome- 
triosis, uterine fibroids, ovarian cvsts. 


creased prevalence of moderate to severe cramps: 
among women who had no or mild cramps before ster- 
ilization. In contrast, among women who had had mod- 
erate to severe cramps before sterilization there was a 
lower prevalence of moderate to severe cramps in the 
tubal sterilization group compared to the vasectomy. 
group, but this could have been a chance finding. At l 
25 to 48 and 49 to 87 months after the sterilization 
date, the tubal sterilization group had modestly in- 
creased risks of moderate to severe cramps which could 
have been due to chance. a 
Adverse bleeding. At all follow-up intervals the as- 
sociation between tubal sterilization and adverse bleed- 
ing was similar for women who had adverse bleeding 
before sterilization and for women who did not have 
adverse bleeding before sterilization (Table 1V); The 


tubal sterilization group had a moderately increased.” 


risk of adverse bleeding at all follow-up intervals, but 
in no instance was the increase statistically significant. — 
Adverse menstrual symptom complex. ‘The risk of 














Months 
after 
sterilization Group 





Proparttm 










6-24 





Vasectomy 687 0.08 


‘Tubal sterilization 434 oio 

25-48 Vasectomy 441 O14 
fost, Tubal sterilization 291 O18 
49-87 Vasectomy 214 0.94: 
TENA Tubal sterilization 143 OE 


Ameng women who had normal cycles 
before sterilization 







Table IL. Prevalence of abnormal menstrual cycies* at selected intervals after sterilization, by group and 
tatus. s before sterilization, the Walnut Creek Cortraceptive Drug Study, 1968 to 1976 







Prevalence of abnormal cycles at follow-up? 








Among women who had abnormal 
cycles before sterihzation 


































95% 95% 
Odds Confidence Confidence 
ratio interval Proportion interval 





1.0 Referent 0.25 1.0 Referent 
1.22 0.80-1.86 0.29 1.22 0.80-1.86 
1.0 Referent 0.12 1.0 Referent 
1.10 0.65-1.86 0.51 7.64 1.74-33.4 
1.0 Referent Insufficient data 


2.77 1.09-7.05 














isit to follow-up visit). 





Months 
after 
` sterilization 











Group 2 Proportion 


6-24 Vasectomy 682 0.12 

‘Tubal sterilization 425 0.18 

(25-48 Vasectomy 439 O.1e 
; Tubal sterilization 286 0.2! 

49-87 Jasectomy 208 0.19 

Tubal sterilization 139 027 


Prevalence of moderate to severe cramps at follow-up* 


Amowg women who had no or mild 
cramps before sterilization 


Odds 


 #Abnormal cycles were defined as not usually regular and/or not of 24 to 35 days’ length. 
+ Both the proportion and odds ratio with 95% confidence interval were calculated by means of a logistic regression model that 


_adjusted for age, contraceptive practices, gravidity, history of gynecologic disorders, body mass index, cigarette smoking, education, 
and religion at the presterilization visit, as well as number of follow-up visits and total follow-up interval (from presterilization 


Table III, Prevalence of moderate to severe menstrual cramps at selected intervals after sterilization, by 
group and status before sterilization, the Walnut Creek Contraceptive Drug Study, 1968 to 1976 


















Among women who had moderate or 
severe cramps before sterilization 


95% 
Confidence 
interval 










95% 
Confidence 
interval 











ratio Proportion 





1.0 Referent 0.54 1.0 Referent 
1.55 1.06-2.28 0.44 0.66 0.37-1.19 
1.0 Referent 0.50 1.0 Referent 
1.37 0.92-2.02 0.57 1.37 0.92-2.02 
1.0 Referent 0.57 1.0 Referent 
1.19 0.64-2.22 0.62 1.19 0.64-2.22 



























adjusted for age, previous contraceptive practices, gravid 
education, and religion at the presterilization visit, as w 
presterilization visit to follow-up visit). 


an adverse menstrual symptom complex for the tuba! 
sterilization group relative to the vasectomy group at 
follow-up intervals from 6 to 48 months was similar for 
omen with and without an adverse menstrual syrap- 
tom complex at the presterilization visit (Table V). At 
he 6- to 24-month follow-up interval, the tubal ster- 
ilization group had a slightly, but not significantly, ir- 
reased risk of an adverse menstrual symptom com- 
plex. At the 25- to 48-month follow-up interval, how- 
ever, the tubal sterilization group had a significarzly 
increased risk of an adverse menstrual symptom cone 
„plex (odds ratio = 1.69), At the 49- to 87-month follow- 
up interval, among women who did not have an adverse 
menstrual symptom complex at the  presterilization 
visit; the tubal: sterilization group. hada slightly, al- 
: though not significantly, increased risk of an adverse 





*Both the proportion and odds ratio with 95% confidence interval were calculated by means of a logistic regression model that 
history of gynecologic disorders, body mass index, cigarette smoking, 
l as number of follow-up visits and total follow-up interval (from 


menstrual symptom complex. Among women who had 
an adverse menstrual symptom complex at the pre- 
sterilization visit, however, the tubal sterilization group 
was at greatly increased risk for persistence of an ad- 
verse menstrual symptom complex and the increased 
risk was not likely to be explained by chance. 
Although the adverse menstrual symptom. complex 
results suggest that the tubal sterilization group may 
have had more menstrual disturbances, there was no: 
significant difference between the two groups in self-. 
reported physician visits for menstrual problems. The 
odds ratios for physician visits for menstrual problems 
were 0.70, 0.92, and 0.96. at the three follow-up inter- 
vals and none was significantly different from 1,0. 
Premenstrual symptoms. ‘The three. premenstrual 
symptom categories showed little association with tubal 


August 1, 1985 
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Table IV. Prevalence of adverse bleeding* at selected intervals after sterilization, by group and status 
before sterilization, the Walnut Creek Contraceptive Drug Study, 1968 to 1976 










Months 
after 
sterilization 

















Group Proportion 





6-24 Vasectomy 683 0.12 
Tubal sterilization 425 0.15 

25-48 Vasectomy 439 0.16 
Tubal sterilization 286 0.18 

49-87 Vasectomy 208 0.15 
Tubal sterilization 140 0.22 


Among women who did not have 
adverse bleeding before sterilization 
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Prevalence of adverse bleeding at follow-up** 





Among women who had adverse 
bleeding before sterilization. 






















95% 95% 
Odds Confidence Confidence 
ratio interval Proportion interval 





1.0 Referent 0.45 1.0 Referent 
1.34 0.96-1.88 0.52 1.34 0.96-1.88 
1.0 Referent 0.51 1.0 Referent 
1.22 0.81-1.82 0.56 1.22 0.81-1.82 
1.0 Referent 0.55 1.0 Referent 
1.58 0.85-2.92 0.66 1.58 0.85-2.92 





*Adverse bleeding defined as two or more of the following: (1) menstrual bleeding #6 day’s duration, (2) average of 120 or 
-more full pads or tampons per period, (3) moderate or severe large clots with menstrual flow, and (4) moderate or severe spotting’. 





or bleeding between periods. 


+Both the proportion and odds ratio with 95% confidence interval were calculated by means of a logistic regression model that 
adjusted for age, contraceptive practices, gravidity, history of gynecologic disorders, body mass index, cigarette smoking, education, 
and religion at the presterilization visit, as well as number of follow- -up visits and total follow-up interval (from presterilization 


visit to follow-up visit). 


-sterilization status. For all three categories the findings 
<u were similar regardless of whether women had the pre- 
` menstrual symptoms before sterilization. At the three 
follow-up intervals the odds ratios for moderate or se- 
vere irritability and/or moodiness were 0.87, 0.67, and 
"0.81; the only one that was statistically significant was 
the odds ratio of 0.67 at the 25- to 48-month follow- 
up interval (95% confidence interval = 0.45 to 0.98). 
The corresponding odds ratios for moderate or severe 
headache or dizziness were 0.91, 0.82, and 0.84, and 
for moderate or severe swelling or weight gain they 
` were 1.35, 0.72, and 1.03; none was significantly dif- 
ferent from 1.0. 





Comment 


This is the only study of which we are aware that has 
prospectively gathered information on specific men- 

` strual characteristics for longer than 2 years after tubal 
sterilization. Our findings lend some support to the 
concern that it may take several years after tubal ster- 
ilization for an increased risk of menstrual disturbances 
to become apparent. Two or more years after tubal 
sterilization there was an increased risk of menstrual 
cycles that were irregular and/or not of 25 to 34 days’ 
duration. Women who had tubal sterilizations were also 
at somewhat increased risk of having a combination of 
at least two adverse menstrual characteristics. Moderate 
to severe cramps and adverse bleeding were both more 
prevalent among sterilized women at almost all follow- 
up intervals, but these increased risks could likely have 
been chance findings. Our results do not support the 
_- hypothesis that tubal sterilization may increase the risk 
__ of premenstrual symptoms. 
















































For both sterilized and nonsterilized women, the oc- 
currence of menstrual changes was dependent on pres: 
sterilization menstrual status. For all menstrual vari- 
ables, relatively few women in both groups who were. 
normal before sterilization developed abnormal func- 
tion after sterilization, whereas a large proportio 
of women who were abnormal before sterilizatio 
changed to normal at the follow-up visits. The effects 
of tubal sterilization also varied depending on prester- 
ilization menstrual status. For both menstrual cycle and 
combinations of adverse menstrual characteristics it was 
among women who were abnormal prior to sterilization 
that tubal sterilization carried the greatest risk of ab- 
normal function at the long-term follow-up visits (that. 
is, sterilized women were less likely to change tọ 
normal). ; 

If tubal sterilization leads to menstrual disturbances; 
how it may do so is uncertain. It has been suggested 
that such changes may be mediated by disruption of 
the uteroovarian blood supply with resultant distur- 
bances of ovulatory function.’ Regardless of the mech- 
anism, a disturbance in ovulatory function might result 
in the menstrual cycle changes we observed, Disorders 
of ovulation can result in short cycle lengths in the case 
of luteal phase defects and in long cycle lengths inthe’ 
case of oligoovulation. Our data do not allow deter-. 
mination of direction of cycle length abnormalities, but 
nonetheless our results are consistent with the possi- 5 
bility suggested by a few laboratory studies”** thattubal 
sterilization may affect subsequent ovulatory function 
in some women. 

Since the Contraceptive Drug Study was principally: 
a study of side effects of oral contraceptives and was 
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Table V. Prevalence of adverse menstrual symptom complex* at selected intervals after sterilization, by 
group and status before sterilization, the Walnut ‘Creek Contraceptive Drug Study, 1968 to 1976 





Prevalence of adverse menstrual symptom complex 





Ameng women wha did not have 
adwerse menstrual symptom complex 
before sterilization 








Among women who had adverse 
menstrual symptom complex before 
sterilization 





Months 
after 
sterilization 














Group n 


Proparium 








6-24 Vasectomy 687 
Tubal sterilization 434 
25-48 Vasectomy 442 
; Tubal sterilization 291 ( 
49-87 Vasectomy 212 0.9% 
Tubal sterilization 143 0.08 
























95% 95% 
Odds Confidence Confidence 
ratio interval Proportion interval 






1.0 Referent 0.28 1.0 Referent 
1.26 0.82-1.91 0.33 1.26 0.82-1.91 
1.0 Referent 0.42 1.0 Referent 
1.69 1.06-2.70 0.54 1.69 1.06-2.70 
1.0 Referent 0.12 1.0 Referent 
1.25 0.55-2.85 0.83 36.4 1.33-997 




































bleeding, and (3) moderate or severe menstrual cramps. 
-= tBoth the proportion and odds ratio with 95% confid: 
< adjusted for age, contraceptive practices, gravidity, histor: 






“visit to follow-up visit). 


‘not designed to evaluate poststerilization menstrual 
‘changes, there are limitations of the data for the current 
analysis. The method we used to infer that a womaa’s 
partner had had a vasectomy may have led to seme 
inaccuracies in our risk estimates. Since the Contracep- 
tive Drug Study questionnaires did not specifically ask 
about partner’s vasectomy status, we assumed the part- 
ner had a vasectomy if the participant stated she was 
“using a surgical method of birth control but provided 
ino history of tubal sterilization, hysterectomy, or bilat- 
eral oophorectomy. This may have resulted in seme 
misclassification if some women who had tubal sterik 
izations failed to report the sterilization but did report 
that they were using a surgical method of birth control 
This misclassification would have tended to drive the 
‘adds ratio estimate toward 1.0 and thus would have 
obscured any association between tubal sterilization and 
adverse menstrual outcomes. Information from a brief 
questionnaire administered to study participants: m 
“1977, however, indicates that misclassification was 
probably small. The 1977 questionnaire specifically 
asked study participants if their husbands had had va- 
sectomies and the year of vasectomy. Eighty-five per- 
cent of the vasectomy group responded to the 1977 
questionnaire and the agreement between the inferred 
year of vasectomy from the automated multiphasic lak- 
oratory information and the vasectomy year reporied 
on the 1977 questionnaire was within | year for 79% 
and within 2 years for 92%. In comparison, 93% of te 
tubal sterilization group responded to the 1977 ques- 
tionnaire and the agreement between the automated 
‘multiphasic laboratory tubal sterilization year and the 
_year of tubal sterilization provided on the 1977 ques 
| tionnaire was within | year for 93% and within 2 years 
- for 97%. i 


-*Theadverse menstrual symptom complex consists o! two or more of the following: (1) abnormal cycle, (2) adverse menstrual 


ce interval were calculated by means of a logistic regression model that 
gynecologic disorders, body mass index, cigarette smoking, education, 
cand. religion at the presterilization visit, as well as number of follow-up visits and total follow- up interval (from presterilization 


To infer that a woman’s partner had had a vasectomy, 
we had to exclude women who reported having had a 
hysterectomy. (Eight percent of Contraceptive Drug 
Study participants with an intact uterus at enrollment 
had a hysterectomy by their last follow-up visit.) If, as 
has been suggested by some studies,'* '' women who 
underwent tubal sterilization had an increased risk of 
hysterectomy, excluding women who had hysterectomy 
from the analysis may have resulted in underestimates 
of the risks of menstrual disturbances after tubal ster- 
ilization. However, a prospective study in the United 
Kingdom has not found an increased rate of hyster- 
ectomy among women who had tubal sterilizations com- 
pared with women whose husbands had vasectomies.” 
Given the equivocal evidence on the association be- 
tween tubal sterilization and subsequent hysterectomy, 
we do not believe that excluding women who had hys- 
terectomy had a large influence on our results. 

Reporting bias is another potential problem. If any 
participants in the Contraceptive Drug Study were 
aware of the possibility that tubal sterilization may cause 
menstrual problems, there may have been some biased 
overreporting of menstrual problems by the tubal ster- 
ilization group. For several reasons we do not think this 
is likely to have occurred. First, the study was princi- 
pally designed to evaluate oral contraceptive side. ef- 
fects; the association between tubal sterilization and 
menstrual disturbances was not considered in the de- 
sign and conduct of the study, reducing the likelihood 
that design of the questionnaire had an important in- 
fluence on participant response. Second, women: in 
both the tubal sterilization and vasectomy groups 
served as controls: in the study, and. thus they were 
probably treated similarly. Finally, if the observed in- 
creased ‘risks. were due smpi s to reporting bias, we 
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‘would have expected to see some indication of in- 
creased reporting of premenstrual symptoms among 


2 the tubal sterilization group as well. That the preva- 


lence of premenstrual symptoms in the tubal steriliza- 
tion group was similar to or less than that in the va- 
-sectomy group suggests that the tubal sterilization 


- group probably was not overreporting menstrual 


symptoms. 

We were not able to determine the timing of the 
sterilization procedure (that is, pregnancy-associated or 
interval) or the method of tubal occlusion. However, 
since most (93%) of the procedures were done before 
1975, probably half or more were pregnancy-associated 
and nearly all were probably done by partial salpin- 
gectomy or by unipolar electrocoagulation.”” " Little is 
known about the influence of the timing of the steril- 
ization procedure on subsequent menstruation, but 
there is evidence that different methods of tubal oc- 
clusion may have different effects on menstruation. 
Neil et al. have reported the only other study of men- 

-strual symptoms that included wives of men who had 


` vasectomy as controls. Their retrospective study found 


“that menstrual blood loss and menstrual pain were both 
higher in women who underwent laparoscopic steril- 
ization (most likely by unipolar coagulation) than in 
women who had had tubal ligation performed by a 
modified Pomeroy (partial salpingectomy) technique. 
In addition, preliminary findings from the Centers for 
Disease Control study’ and from studies of hormonal 
changes’ and endometriosis" after tubal sterilization 
suggest that procedures that cause a relatively large 
degree of tissue destruction, such as unipolar coagu- 
lation and partial salpingectomy, may be associated with 
a higher risk of menstrual problems than are methods 
of occlusion that cause relatively little tissue destruction, 
such as spring clips and, perhaps, silicone rubber bands 
and bipolar coagulation. Probably very few, if any, of 
the women in the Contraceptive Drug Study underwent 
tubal occlusion by clips, bands, or bipolar coagulation 
and our findings may not pertain to these methods of 
occlusion. 

In conclusion, our findings suggest that the tubal 
sterilization procedures that were performed. in the 
early 1970s possibly carry some increased risk of men- 
strual disturbances, particularly abnormal cycles, and 
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that it may take more than 2 years for the increased 
risk to become apparent. How applicable these findings 
are to the newer methods of tubal occlusion used more 
commonly today is not clear. We are currently con- ™; 
ducting a long-term prospective study of specific meth- « 
ods of tubal sterilization to determine the influence of 
timing and degree of tissue destruction on subsequent: 
menstruation, 
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Dramatic progress has been made in the past 10 sears 
Jin-the treatment of ovarian germ cell malignaacies. 
Prior to the introduction of multiple-agent chemo- 
therapy the cure rates for nondysgerminomatous ovar- 
jan.germ.cell tumors were poor. Approximately TO% 
of patients with endodermal sinus tumors surived 
prior to 1970.'? Mixed germ cell tumors had a similarly 
poor prognosis with only eight survivors among 244 
patients reported on in a 1976 review of the werid’s 
literature.’ Immature teratomas also had a signiiacant 
‘mortality rate in the prechemotherapy era. The 1476 
‘review of Norris et al.* of the 58 cases of ovarian im- 
mature. teratomas in the Armed Forces Institute of Pa- 
thology registry revealed survivals of 81%, 60%. and 
80%, respectively, for patients with grade 1, 2, and 3 
“tumors. Only one of 10 patients with grade | to  me- 
tastases survived.’ Of all the germ cell malignancies only 
pure dysgerminomas had a high cure rate priar to 
1970. This was due to the exquisite radiosensitivity. of 
these tumors. In dysgerminoma, although patien: sur- 
vival rates as low as 27% have been reported,“ most 
eries report 5-year survival rates of 70% to 92%." 

-Multiple-agent chemotherapy has dramatically im- 
proved the prognosis of patients with malignant evar- 
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Thirty- six patients with malignant ovarian germ cell tumors were treated between 1972 and 1983, including 
16 with immature teratoma, five with endodermal sinus temor, seven with dysgerminoma, and eight with 
nixed germ cell tumors, The median age at presentation was 18 years and mean primary tumor diameter 
was 18 cm. Twenty-five of the 27 patients who were treated with multiple-agent chemotherapy underwent 
: second- look procedures, only two of which revealed pessisient malignancy. No patients have developed 

; recurrence after a negative second-look operation. Twoxo! the three patients with failure of initial 
chemotherapeutic regimens had complete remissions with second regimens. Two patients have died of 
‘malignancy, one who presented with a Stage IA mixed germ cell tumor and one noncompliant patient with 
‘a Stage IA, grade 2 immature teratoma. The other 34 patients are alive without evidence of disease from 
21 to: 141. months, with a median follow-up of 68 months. These data confirm that multiple-agent 
‘chemotherapy has dramatically improved the prognosis ‘or patients with malignant nondysgerminomatous 
_ovarian germ cell tumors. (AM J OBSTET GYNECOL 1985:152:842-6.) 


Table I. Staging at diagnosis 










Stage 
TA IC IIC Ul 
Tumor (No.) | (No.) | (No) | (No.) 
Immature teratoma 13 l l l 
Endodermal sinus tumor 3 l l 
Dysgerminoma 4 l 2 
Mixed germ cell tumor 6 l l 





ian germ cell tumors. Rutledge," in 1968, first reported 


three complete responses in 22 patients with malignant 
P p g 


teratomas treated with intravenous melphalan. In 1975, 
Smith and Rutledge’ reported a much higher response 
rate with a vincristine~actinomycin D-Cytoxan (VAC) 
regimen. 

Effective second-line chemotherapy for malignant 
ovarian germ cell tumors has also been developed. Slay- 
ton et al.” reported, in 1977, on two patients who had 
failure of VAC and then responded to treatment with 
vinblastine-bleomycin-cisplatin (VBP). The successes of 
the VBP regimen in the treatment of testicular germ 
cell tumors led to use of this regimen in ovarian germ 
cell malignancies both as primary treatment and. for 
VAC failures. 


The purpose of this study is to report the experience’ 


at the University of California (Irvine) Medical Center, 
Division of Gynecologic Oncology, with.a group of 36 


patients with malignant ovarian germ cell tumors’ 
treated between 1972 and. December, 1983; and fol- 
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No. of 


Tumor patients 





Immature teratoma 


l 
4 
l 
1 
l 
1 
l 
1 
Endodermal sinus tumor 2 
1 
j 
1 
Histologic features of mixed germ 
cell tumors l 
Endodermal sinus tumor, dysger- l 
; minoma 
 Dysgerminoma, endodermal sinus ii 
-o° tumor, Immature teratoma, 
embryonal, syncytiotrophoblast 
Immature teratoma, embryonal l 
Immature teratoma, endodermal 2 
sinus tumor 
Dysgerminoma, endodermal sinus l 
tumor 
Dysgerminoma, embryonal, l 
immature teratoma 
Immature teratoma, endodermal l 
sinus tumor; embryonal 
Dysgerminoma 1 





Status and monilis since 
diagnosis 









































Died of disease, 21 ‘mio. 
NED 126 mo 


VAC Xx 7 NED 122 mo 

VAC x.9 NED 30,83,38,.50 mo 
VAC x 10 NED 83 mo 

VAC x 12 NED 23 mo 

VAC x 13 NED 141 mo 

VAC x 21 NED 89 mo 

VAC x 1 NED 34 mo 


Vin.-Cyt. x 3; 
then VBP x 4 


VBP/Act. D-Cyt./ NED 26 mo 


Adria. x 2; 

then VAC x 12 
VAC x 9 NED 39,52 mo 
VAC x 12 NED 102 mo 
VAC x I4 NED 87 mo 
Cyt—5-FU—Act. NED 154 mo 

Dx ii 
VAC Xx 6 NED 40 mo 
VAC x 8 NED 15 mo 
VAC x 9 NED 26 mo 
VAG x 9 NED 48,14 mo 
VBP x 4 NED 12 mo 


Cyt.—5-FU~Act. D NED 145 mo 


VAC x 3; Died of disease, 19.mo™ 
VBP x 2; Ad- : 
ria,/VP-16, 
cisplatin, metho- 
trexate + CV 
rescue X l 

VAC x 10 Positive second look; 
then radiation; NED 
84 mo 








NED = No evidence of disease; Vin. = vincristine; Cyt. = cytoxan; Act. D = actinomycin D; Adria. = Adriamycin; 5-FU, =:5- 


fluorouracil; CV = citrovorum factor. 


lowed up to November, 1984, including 27 treated with 
multiple-agent chemotherapy. 


Material and methods 

The files of the Division of Gynecologic Oncology, 
Department of Obstetrics and Gynecology, at the Uni- 
versity of California (Irvine) Medical Center were re- 
viewed to locate all patients with malignant ovarian 
_ germ cell tumors managed from 1972 to December, 
1983. Patients were classified as having pure immature 
teratoma, dysgerminoma, endodermal sinus tumor, 
embryonal carcinoma, or mixed germ cell tumor. Clin- 
< ical data were abstracted and follow-up information was 
- obtained on all patients to the time of death or until 

_ January, 1984. : 













and only one patient with a Stage HI dysgerminoma: 


_ grade 2, eight were grade 3, and one was not graded. 













Results ee 

The ages of the patients ranged from 9 to 39 years, 
with a median of 18 years. Sixteen patients had im- — 
mature teratoma, five had endodermal sinus tumor; 
seven had dysgerminoma, and eight had mixed germ. 
cell tumor. The mean primary tumor diameters were- 
15.7, 22, 21, and 16cm, respectively. The mean primary. 
tumor diameter for the entire group was 18 cm. Only 
one patient had a primary tumor <10 cm in diameter, 


had bilateral ovarian tumors at initial diagnosis. The- 
presenting stage (International Federation. of Gynae- | 
cology and Obstetrics) is shown in Table F Three of 
the iramature teratomas were Norris grade 1, four were 


















| Table HI. VAC and VBP regimens 














Drug 


VAG regimen 

~“ Vincristine (maximum dose 2.0 mg) 
Actinomycin D (maximum dose 0.5 mg) 
Cyclophosphamide 


VBP regimen 
Vinblastine 
Bleomycin (maximum dose 30 U) 


Cisplatin 
Total: 4 courses maximum 





1.5 mg/m? 
350 pg/m” 
150 mg/m? 
Methylprednisclone (Antiemetic) 125 mg 


12 mg/m? 
20 Um? 


20 mg/m? 





Schedule 





Intravenous, every other week 
Intravenous, daily for 5 days every 4 wk 
Intravenous, daily for 5 days every 4 wk 
Intravenous, daily for 5 days 


Intravenous, on day | every 3 wk 

Intravenous, weekly for 7 wk, then again 
once in 10th wk 

Intravenous, daily for 5 days every 3 wk 









The histologic features of the mixed germ cell twmors 
are’ shown in Table Il. Syncytiotrophoblast was nated 
in one mixed germ cell tumor. 

Initial surgical management consisted of unilz 
salpingo-oophorectomy in 26 cases and total abdc 
z hysterectomy with bilateral salpingo-oophorectonw in 
~10-cases. The conservative surgical approach of 
© lateral adnexectomy was adopted in the later years. 
Tumor markers. Tumor markers were measured in 
eight of the 16 patients with immature teratoma. Two 

patients were referred with progressive disease anc had 

serum a-fetoprotein levels of 992 and 152 ng/mi. Eol- 
low-up a-fetoprotein assays during therapy were neg- 
ative, Both patients later had negative second-look tap- 
arotomies and remain without evidence of disease: at 

36 and 28 months, respectively. Seven patients: with 
immature teratoma had serum human chorionic go- 
- nadotropin (hCG) assays done and one had a serum 
“carcinoembryonic antigen assay done. These were all 
“negative. 

Two of the six patients with endodermal sinus tuernor 
had serum a-fetoprotein and hCG pretreatment assays 
done. These assays were elevated prior to therapy aad 

promptly became negative with treatment. Two etier 
patients with endodermal sinus tumor did not have 
pretreatment a-fetoprotein assays done but did have 






mi- 








= u negative assays during therapy. 


Three patients with mixed germ cell tumor had el- 
--evated a-fetoprotein but undetectable hCG prier to 
“treatment. A fourth patient had elevated a-fetopracein 
: and hCG prior to therapy. All four patients had neg- 
__ ative follow-up assays during therapy and remain with- 
out evidence of disease. Three other patients had reg- 
ative a-fetoprotein and hCG assays prior to and durmg 
therapy. ‘There was a correlation between disease saras 
and a-fetoprotein serum levels in the one patient wiih 





“mixed germ cell tumor that progressed and who died 
of disease. hCG and a-fetoprotein were assayed in omiy 
“two patients with dysgerminomas. These assays were 
negative. 

Treatment.’ After operation, 27 patients received 





treatment with multiple-agent chemotherapy (Table 
II). Nine patients did not receive chemotherapy, six 
patients with dysgerminoma and three patients with 
Stage IA immature teratoma. The VAC and VBP reg- 
imens used are summarized in Table III. 

Outcome. Only two of the 36 patients have died. One 
patient had a Stage IA mixed germ cell tumor consist- 
ing of immature teratoma, endodermal sinus tumor, 
and embryonal carcinoma. She had failure of VAC, 
VBP, VP- 16, cisplatin, and high-dose methotrexate with 
citrovorum rescue and died 19 months after initial di- 
agnosis. The second death was in a patient with a Stage 
IA, grade 2 immature teratoma. She refused chemo- 
therapy initially. Eight months after initial diagnosis she 
presented elsewhere with an acute abdomen. Laparot- 
omy revealed carcinomatosis with immature teratoma. 
She was treated at a third institution with a VAC reg- 
imen. She received six VAC courses but at second-look 
laparotomy persistent immature teratoma was found, 
She refused further therapy and died 2 months later. 

Of the 29 patients with immature teratoma, endo- 
dermal sinus tumor, or mixed germ cell tumor, 26 have 
had negative second-look laparotomies. One additional 
patient had a negative second-look laparoscopy, and 
two patients refused a second-look operation. No pa- 
tients have had recurrence of tumor after a negative 
second-look procedure. 

The only positive second-look laparotomy was in the 
noncompliant patient with immature teratoma who 
died with disease. Three other patients with immature 
teratoma underwent laparotomies to document pro- 
gression of disease, received additional chemotherapy, 
and then had negative second-look laparotomies. One 


patient had progression on a regimen consisting of VBP. 


for one cycle, then Cytoxan—actinomycin D for one 
cycle, then Adriamycin for one cycle, and then a repeat 
of these drugs. Massive progression was documented 
at laparotomy. After 12 courses of VAC, she had a neg- 
ative second-look laparotomy 26 months ago. A second 
patient received one course of VAC, followed by three 
courses of vincristine and Cytoxan when progression 
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was noted and documented at laparotomy. After four 
courses of VBP, she had a negative second-look lapa- 
rotomy 34 months ago. A third patient initially had a 
20 cm Stage IA, grade | immature teratoma. She was 
observed and developed a recurrence 6 months later. 
Total abdominal hysterectomy, bilateral salpingo-oo- 
phorectomy, and removal of a metastatic cul-de-sac 
nodule were done. She received VAC for six cycles and 
then had a negative second-look laparotomy; she was 
without evidence of disease when last contacted 120 
months after initial diagnosis. 

Seven of the 13 patients with immature teratoma who 
had negative second-look laparotomies were found to 
have grade 0 (mature teratoma) implants at the time 
of that operation. Mature teratoma implants were also 
noted in one of the 12 patients with endodermal sinus 
tumor or mixed germ cell tumor at the time of second- 
look laparotomy. None of these eight patients with ma- 
ture teratoma implants have had any clinical problems 
due to the implants. Two of these patients have un- 
dergone reexploration for pelvic masses found to be 


mature teratomas. 


< Only ‘one patient with dysgerminoma was treated 
-With chemotherapy. She presented with Stage III dis- 
‘ease and was treated with 10 courses of VAC after op- 
eration. She was found to have persistent dysgermi- 
noma in the pelvis at second-look laparotomy. She was 
then treated with whole-abdomen radiation therapy, 
3000 rad to the upper abdomen and 4000 rad to the 
pelvis. She remains without evidence of disease 84 
months since diagnosis. Another patient with a Stage 
IA dysgerminoma was observed after a unilateral sal- 
pingo-oophorectomy. She developed recurrence in the 
supraclavicular, mediastinal, and para-aortic regions 22 
months later. She received 2000 rad of whole-abdomen 
radiation and 4000 rad to the supraclavicular, medias- 
tinal, abdominal, para-aortic, and pelvic regions, She is 
without evidence of disease 72 months since initial di- 
agnosis. Two other patients with Stage II and HI dys- 
germinoma were treated with external radiation ther- 
apy and were without evidence of disease at 12 and 64 
months of follow-up. The remaining three patients 
with dysgerminoma presented with Stage IA disease 
` and were treated with operation alone. They remain 
without evidence of disease at 66, 67, and 141 months. 
Toxicity. The toxicity seen in the 27 patients who 
received chemotherapy was acceptable. Transient alo- 
pecia was the most common adverse effect noted with 
the VAC regimen. Four of the 23 patients treated with 
VAC experienced transient peripheral neuropathies. 
The vincristine dose was decreased thereafter in these 
patients. Severe leukopenia occurred in three patients 
who received VAC. One of these patients developed a 
fever of indeterminate etiology and received 6 days 
of gentamicin and clindamycin therapy without se- 





-Malignant ovarian germ cell tumors 845. 


quelae. A second patient with severe leukopenia devel- 
oped a staphylococcal folliculitis which was successfully: 
treated. The third patient with severe leukopenia had 
no clinical manifestations or complications. Significant 
transient stomatitis was noted in one patient who re- 
ceived VAC. Severe nausea and vomiting were noted” 
in several patients treated with VAC, however, therapy: : 
was not interrupted by this. We have used methyl- 
prednisolone (Solu-Medrol) as an antiemetic agent for 
the past several years. 

One of the two patients treated with a Cytoxan—5- 
fluorouracil—actinomycin D regimen had an episode of 
sepsis that was managed without problem. The two. 
patients treated with the VBP regimen tolerated ther- 
apy without complications. 

The 36 patients have been followed up for 21 to 141 
months from the time of diagnosis, with a median fol- 
low-up of 68 months. The median follow-up times are 
71 months for patients with immature teratoma, 87 
months for patients with endodermal sinus tumor, 
91 months for patients with dysgerminoma, and 43 
months for patients with mixed germ cell tumor. The 
two deaths were at 19 and 21 months from the time of 
initial diagnosis. 


Comment 

The prognosis for patients with ovarian germ cell 
malignancies has improved dramatically since the in- 
troduction of multiple-agent chemotherapy. Theet- 
fectiveness of the VAC and VBP regimens has been- 
demonstrated in this and other studies.“ The duration 
of chemotherapy, role of second-look laparotomy, and 
relative effectiveness and toxicity of the VAC and VBP. 
regimens are current areas of discussion. 

The University of California (Irvine) Department of 
Obstetrics and Gynecology, Division of Gynecologic 
Oncology, presently recommends nine courses of VAC 
chemotherapy for all patients with Stage IA, grade 2. 
and grade 3 immature teratoma and for all patients” 





with immature teratoma of more advanced stages. 


(Table IH). We are currently investigating shortening: 
the duration of therapy to six courses. Stage LA, grade 
l tumors have a favorable prognosis without chemo- 
therapy, but treatment may be reasonable in patients 
with large tumors. Second-look laparotomies are per- 
formed upon the completion of chemotherapy. Patients 
with immature teratoma and failure of VAC chemo- 
therapy are treated with the VBP regimen. 

Patients with endodermal sinus tumor or mixed germ 
cell tumor are currently treated with VAC for nine 
courses or VBP for four courses, with a preference for 
VBP if disease is very advanced.'*’® Patients with mixed 
germ cell tumor including dysgerminoma are treated 
with the VBP regimen in view of the success of cisplatin- 
containing regimens in the treatment of semimomias, 



















































Patients with failure of VBP or VAC are treated with 
the other regimen. Patients who have failure of one 
_ multiple chemotherapy regimen can be salvaged with 
"a second multiple-agent regimen. Patients with endo- 
` dermal sinus tumor and mixed germ cell tumor un- 


of therapy. Tumor markers may be useful in assessingthe 
response of endodermal sinus tumor to therapy, but 
“the presence of dysgerminoma or immature teratoma 
-can only be assessed histologically. Diagnosing persis- 
- tent disease early rather than waiting for bulky reour- 
` Fence may improve the chances of response to second- 
line agents. 
Patients with Stage IA dysgerminomas are carefmily 
observed. Patients with recurrences and more advanced 
. disease are treated with external radiation therapy. Cis- 
` platin-containing regimens are used for patients who 
-have failure of radiation therapy. 
All patients with malignant ovarian germ cell tumor 
should be screened at the time of initial operation for 
“the presence of serum hCG and a-fetoprotein. If these 
"tumor markers are present they should be evaluated 
serially. Careful histologic examination of the primary 
tumor and all implants is essential. The presence of 
sarcoma or other malignant elements is likely to dras- 
“tically worsen the prognosis. 
Conservative surgical management with preservation 
of fertility is reasonable in these young patients. The 
majority of these tumors are Stage IA at diagnosis. 
Unilateral salpingo-oophorectomy, careful inspecten 
‘of the contralateral ovary, pelvic sidewalls and para- 
aortic regions, pelvic and abdominal washings, and par- 
“tial omentectomy are our recommended primary swr- 
_ gical procedures in the young patient with Stage TA 
disease. Patients with apparent Stage IA dysgermino- 
mas also undergo selective unilateral pelvic/para-aertic 
lymphadenectomy or postoperative lymphangiogra- 
oo ophy. Patients with Stage II nondysgerminomatousana- 
lignant ovarian germ cell tumors and a normal uterus 
and contralateral ovary can also be managed with umi- 
lateral adnexectomy with removal or biopsy of all me:- 
static nodules. These tumors are large, and vertical 
i bdominal surgical incisions are essential for accurate 
taging and atraumatic removal of these tumors. 
_ Multiple-agent chemotherapy has dramatically im 
proved the prognosis of patients with nondysgerari- 
‘nomatous ovarian germ cell malignancies such that ia 








dergo second-look laparotomy at the completion of 


gu 
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` our series survival was independent of prognostic fac- 


tors including grade and stage of disease. The optimal 
duration of chemotherapy and relative effectiveness 
and toxicities of the VAC and VBP regimens are current 
areas of research, 


We wish to thank Judy Sacco, Hazel Hernandez, and 
Maureen Leyva, R.N., for their invaluable assistance. 
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PREMARIN RELIEVES MODERATE TO SEVERE VASOMOTOR SYMPTOMS 

Vasomotor symptoms are the most common manifestation of the menopause, affecting up to 75% of 
menopausal women. Of these, 80% may suffer for more than a year and up to 50% for more than five years: 
These symptoms can disrupt a woman's life by chronically interrupting sleep, resulting in anxiety and 
irritability. 

In a study of postmenopausal women suffering severe episodes of cutaneous flushing, symptoms 
improved markedly after administration of estrogen’—the treatment of choice for moderate to severe vaso- 
motor symptoms? The estrogen of choice is PREMARIN, the most widely prescribed estrogen for over 40 
years. PREMARIN (Conjugated Estrogens Tablets, U.S.P.) relieves moderate to severe vasomotor symptoms 
of the natural menopause, as well as the acute and often severe symptoms of surgical menopause. 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.SP) 
oo: Clue: COS 


03mg 0.625mg 09mg 1.25 mg 2.5 mg 


The appearance of these tablets is a trademark of Ayerst Laboratories. 


Please see last page for brief summary of full prescribing information. 
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PREMARIN RESTORES THE VAGINAL ENVIRONMENT 
In the postmenopausal woman, decreasing levels of estrogen can have devastating effects on a woman’s 
sexual functioning. The pH of vaginal secretions rises, promoting the growth of contaminating organisms. 
The vaginal epithelium dries and thins, becoming susceptible to irritation, injury, and infection. Sexual rela- 
tions may be difficult or impossible. 

PREMARIN (Conjugated Estrogens, U.S-P.) Vaginal Cream focuses therapy at the site of the problem. 
Vaginal dryness is relieved, pH reverts to its normal acidity, and the epithelium thickens and becomes more 
resistant to injury and infection. With the vaginal environment returned to its premenopausal state, sexual 


a der eek RIN 


(CONJUGATED ESTROGENS, U.S.P.) Vaginal Cream 








nE 
0.625 mg/g =f Wi if j it 


© 1985 Ayerst Laboratories Please see last page for brief summary of full prescribing information. 


Metacarpal mineral content (mg/mm) 
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PREMARIN MAY HALT THE DISABLING COURSE OF OSTEOPOROSIS* 


Osteoporosis has an enormous epidemiological impact: it affects 10 million American women, and 26% of 
all women over age 60° The disease begins silently and progresses inexorably for 15 to 20 years, until dis- 


abling complications occur.® 


To minimize osteoporotic damage, the condition must be detected early and treated promptly. For 
many patients, PREMARIN is optimal therapy for osteoporosis, as part of a comprehensive program that 
includes exercise, good nutrition, and calcium supplements. In a controlled study of postmenopausal and 
oophorectomized women, PREMARIN (Conjugated Estrogens Tablets, U.S.P.) doses of 0.625 mg/day pre- 


vented loss of metacarpal mineral content (see graph above)‘ 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.SP) 
oo = 


03mg 0625mg 09mg 1.25 mg 2.5 mg 


The appearance of these tablets is a trademark of Ayerst Laboratories. 


*Conjugated Estrogens Tablets have been evaluated as probably effective for estrogen-deficiency-induced osteoporosis. 
Please see last page for brief summary of full prescribing information. 








BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION AND PATIENT INFGRITATION, SEE 
PREM bl opted Cee 8. 

s USP 
PREMARIN” Brand of Conjugated Estrogens, U.S.P Vaginal Cream in a nonliquetying oase 


L ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENSCMETRIAL 
CARCINOMA. 

Three independent case control studies have reported an increased risk of endorr: eancer 
in postmenopausal women exposed to exogenous estrogens for more than one yea This risk 
was independent of the other known risk factors for endometrial cancer. These studies are 
further supported by the finding that incidence rates of endometrial cancer have imcseased 
sharply since 1969 in eight different areas of the United States with population-basec cancer 
reporting systems, an increase which may be related to the rapidly expanding us 
during the last decade, The three case contro! studies reported that the risk of metrial 
cancer in estrogen users was about 4.5 to 13.9 times greater than in nonusers. They a» appears 
to depend on both duration of treatment and on estrogen dose. In view of these fi 
estrogens are used for the treatment of menopausal symptorns, the lowest dose th 
symptoms should be utilized and medication should be discontinued as soon as cossible. 
When prolonged treatment is medically indicated, the patient should be reassesseaer: at east a 
semiannual basis to determine the need for continued therapy. Although the evidi 
considered preliminary, one study suggests that cyclic administration of low dose’. « 
may carry less risk than continuous administration; it therefore appears prudent to atil 
regimen. Close Clinical surveillance of all women taking estrogens is important. te 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diaga 
sures should be undertaken to rule out malignancy. There is no evidence at os 
“natural” estrogens are more or less hazardous than “synthetic” estrogens at eae: 
doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during earl, peegnancy 
may seriously damage the offspring. H has been shown that females exposec = stero to 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of develocing > Bite, life a 
form of vaginal or cervical cancer that is ordinarily extremely rare. This risk has beer esymated 
as not greater than 4 per 1000 exposures. Furthermore, a high percentage of suctwe« posed 
women (from 30 to 90 percent) have been found to have vaginal adenosis, epithelia’ ¿kanges of 
the vagina and cervix. Although these changes are histologically benign, itis not knowr whether 
they are precursors of malignancy. Although similar data are not available with thease ot other 
estrogens, if cannot be presumed they would not induce simiar changes. Sexes: reports 
Suggest an association between intrauterine exposure to female sex hormones anv) congenital 
anomalies, including congenital heart defects and limb reduction defects. One control 
study estimated a 4. 7-fold increased risk of limb reduction defects in infants exoosed m utero to 
sex hormones (oral contraceptives, hormone withdrawai tests for pregnancy, œ a‘terapted 
treatment for threatened abortion). Some of these exposures were very short and reared only 
a few days of treatment. The data suggest that the risk of limb reduction detects#7 exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones nave seen used 
during pregnancy in an attempt to treat threatened or habitual abortion. There is co“ wderable 
evidence that estrogens are ineffective for these indications, and there is no evider® # rar well 
controlled studies that progestogens are effective for these uses. If PREMARIN js securing 
pregnancy, or ifthe patient becomes pregnant while taking this drug, she should beac: is | 
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the potential risks to the fetus, and the advisability of pregnancy continuation. 








DESCRIPTION: PREMARIN (Conjugated Estrogens, U.S.P) contains a mixture of estrogens, 
Obtained exclusively from natural sources, blended to represent the average comoosiser cf material 
derived from pregnant mares’ unne. It contains estrone, equilin, and 17a-dihydroe 
with smaller amounts of 17a-estradiol, equilenin, and 17a-dihydroequilenin as salts 
esters. 


INDICATIONS: Based on a review of PREMARIN Tablets by the National Azasemy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 1. Moderate to severe vasomotor symptoms associated with the menopawse. {There 
is no evidence that estrogens are effective for nervous symptoms or depression. without 
associated vasomotor symptoms, and they should not be used to treat such condimaris } 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4, Female hypogonadism 

5. Female castration 

6. Primary ovarian failure 

7 Breast cancer (for palliation only) in appropriately selected women anc men with 
metastatic disease, 

8. Prostatic carcinoma ~ palliative therapy of advanced disease. 

9. Postpartum breast engorgement — Although estrogens have been widely usec jor the 
prevention of postpartum breast engorgement, controlled studies have demonstr 
incidence of significant painful engorgement in patients not receiving such hormone 
low and usually responsive to appropriate analgesic or other supportive therapy Ci 
the benefit to be derived from estrogen therapy for this indication must be caretuty 
against the potential increased risk of puerperal thromboembolism associated wit? 
large doses of estrogens. 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PUR?OSE CURING 

PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (Si = BOXED 
WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only wren used in 
conjunction with other im partant therapeutic measures such as ciet, calcium, physiciherapy, 
and good general health-promoting measures. Final classification of this indizatiws -aquires 
further investigation. 












































INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indicawzt in the 
treatment of atrophic vaginitis and kraurosis vulvae, PREMARIN Vaginal Crear HAS T BEEN 
SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS US’. ay CAUSE 
SEVERE HARM TO THE FETUS (SEE BOXED WARNING). 

CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any othe following 
conditions: 1. Known or suspected cancer of the breast except in appropriately sel patients 
being treated for metastatic disease. 2. Known or suspected estrogen-dependert neoplasia. 
3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal geraai weeding. 
5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of throetzo ohlebitis, 
thrombosis, or thromboembolic disorders associated with previous estrogen use (exces! waen used 
in treatment of breast or prostatic. malignancy). 

WARNINGS: Long term continuous administration of natural and synthetic estroge’ 
animal species increases the frequency of carcinomas of the breast, cervix, vagina, a 















certain 
There 








are now reports that estrogens increase the risk of carcinoma of the endometrium in (See 
Boxed Warning.) At the present time there is no satisfactory evidence that estro; given to 
postmenopausal women increase the risk of cancer of the breast, although a recer t st s raised 
this possibility. There is a need for caution in prescribing estrogens for women with g family 


history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal musrmoagrams. 
A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmes gallbladder 
disease in women receiving postmenopausal estrogens, 

Adverse effects of oral contraceptives may be expected at the larger doses of estroge: asedto treat 
prostatic. or breast cancer or postpartum breast engorgement, it has been shown the re iS an 
increased risk of thrombosis in men receiving estrogens for prostatic cancer an? women for 








postpartum breast engorgement. Users of oral contraceptives have an increased ris: siseases, 
such as thrombophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases 9! retinal 
thrombosis, mesenteric thrombosis, and optic neuritis have been reported in cral taceptive 


users. An increased risk of postsurgery thromboembolic complications has also bees reported in 
users of oral contraceptives. if feasible, estrogen should be discontinued at least 4 weeks. before 
surgery of the type associated with an increased risk of thromboembolism, or during sesiods of 
prolonged immobilization. Estrogens should not be used in persons with active thromoephlebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association wta estrogen 
use. They should be used with caution in patients with cerebral vascular or coronary arten disease 
Large doses (5 mg conjugated estrogens per day), comparable to those used to treat ua of the 
prostate and breast have been shown to increase the risk of nonfatal myocardi:: 








pulmonary embolism and thrombophlebitis. When doses of this size are used, any of the 
thromboembolic and thrombotic adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain and 

tenderness, abdominal mass. or hypovolemic shock. Hepatocellular carcinoma has been reported in 
women taking estrogen-containing ora! contraceptives. Increased blood pressure may occur with 
use of estrogens in the menopause and blood pressure should be monitored with estrogen use, A 
worsening of glucose tolerance has been observed in patients on estrogen-containing oral contracep- 
tives. For this reason, diabetic patients should be carefully observed. Estrogens may lead to severe 
hypercalcemia in patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and farnily history should be taken 
prior to the initiation of any estrogen therapy with special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and shouid include a Papanicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical examination being 
performed. Conditions influenced by fluid retention such as asthma, epilepsy, migraine, and cardiac 
or renal dysfunction, require caretul observation. Certain patients may deveiop manifestations of 
excessive estrogenic stimulation, such as abnormal ar excessive uterine bleeding, mastodynia, etc. 
Prolonged administration of unopposed estrogen therapy has been reported to increase the risk of 
endometrial hyperplasia in some patients. Oral contraceptives appear to be associated with an 
increased incidence of mental depression. Patients with a history of depression should be carefully 
observed, Preexisting uterine leiamyomata may increase in size during estrogen use. The pathologist 
should be advised of estrogen therapy when relevant specimens are submitted. If jaundice develops 
in any patient receiving estrogen, the medication should be discontinued while the cause is 
investigated. Estrogens should be used with care in patients with impaired liver function, renal 
insufficiency metabolic bone diseases associated with hypercalcemia, or in young patients in whom 
bone growth is not complete. 

The following changes may be expected with larger doses of estrogen; 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors VII, Vill, IX, and X; decreased antithrombin 3; increased 
horepinephrine-induced platelet aggregability. 

c. Increased thyroid bind:ng globulin (TBG) leading to increased circulating total thyroid hormone, 
as measured by PBI, T4 by column, or T4 by radioimmunoassay Free T3 resin uptake is decreased, 
reflecting the elevated TBG. free T4 concentration is unaltered 

d. Impaired glucose toierance. 

e. Decreased pregnanediol excretion. 

f: Reduced response to metyrapone test. 

g. Reduced serum folate concentration. 

h. increased serum triglyceride and phospholipid concentration. 

As a general principle, the administration of any drugto nursing mothers should be done only when 
Clearly necessary since many drugs are excreted in human milk, 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, including oral 
contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dysmenorrhea; 
premenstrual-like syndrome; amenorrhea during and after treatment; increase in size of uterine 
fibromyomata; vaginal candidiasis, change in cervical erosion and in degree of cervical secretion; 
Cystitis like syndrome; tenderness, enlargement, secretion (of breasts); nausea, vomiting, abdomi- 
nal cramps, bloating; cholestatic jaundice; chloasma or melasma which may persist when drug is 
discontinued; erythema multiforme; erythema nodosum; hemorrhagic eruption; loss of scatp hair; 
hirsutism; steepening of corneal curvature; intolerance to contact lenses: headache, migraine, 
dizziness, mental depression, chorea; increase or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDO: : May cause nausea, and withdrawal bleeding may occur in females. 
DOSAGE AND ADMINISTRATION: 

PREMARIN” Brand of Conjugated Estrogens Tablets, U.S.P 

1. Given cyclically for short-term use only For treatment of moderate to severe vasomotor symptoms, 
atrophic vaginitis, or kraurosis vulvae associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g.. three weeks on and one week off), 

Attempts to discontinue or taper medication should be made at three to six month intervals, 

2, Given cyclically: Female hypogonadism. Female castration, Primary ovarian failure, Osteoporo- 





Sis. 
Female hypogonadism — 2.5 to 75 mg daily, in divided doses for 20 days, followed by a rest period 
of lO days’ duration. If bleeding does not occur by the end of this period, the same dosage schedule is 
repeated. The number of courses of estrogen therapy necessary to produce bleeding may vary 
depending on the responsiveness of the endometrium. 

If bleeding occurs before the end of the 10 day period, begin a 20 day estrogen- progestin cyclic 
regimen with PREMARIN (Conjugated Estrogens Tablets, U.S. P), 2.5to 75 mg daily in divided doses, 
for 20 days. During the last five days of estrogen therapy, give an oral progestin. If bleeding occurs 
before this regimen is concluded, therapy is discontinued and may be resumed on the fifth day of 
bleeding. 

Female castration and primary ovarian failure -1.25 mg daily. cyclically, Adjust upward or 
downward according ta response of the patient. For maintenance, adjust dosage to lowest level that 
will provide effective control. 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclcally, 

3. Given for a few days. Prevention of postpartum breast engorgement — 3.75 meg every four hours 
for five doses, or 1.25 mg every four hours for five days 

4, Given chronically: Inoperable progressing prostatic cancer — 1.25 to 2.5 mg three times daily, 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women 10 mg three tines daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and appropriate 
measures taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
bleeding 
PREMARIN® Brand of Conjugated Estrogens, U.S.P Vaginal Cream 
Given cyclically for short-term use only. For treatment of atrophic vaginitis or kraurasis vulvae. 

The lowest dose that will control symptoms should be chosen and medication should be 
discontinued as promptly as possible 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervals 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of the 
condition 

Treated patients with an intact uterus should be monitored closely for signs of endometrial cancer 

and appropriate diagnostic measures should be taken to rule out malignancy in the event of persistent 
or recurring abnormal vaginal bleeding. 
HOW SUPPLIED: PREMARIN (Conjugated Estrogens Tablets, U.S.P). No. 865. Each purple tablet 
contains 2.5 mg in bottles of 100 and B00 No. 866 — Each yellow tablet contains 1.25 mg in bottles of 
100 and 1,000. Also in Cycle Pack of 2] and in unit dose package of 100. No. 864 . Each white tablet 
contains 0.9 mg in bottles of 100. Also in Cycle Pack of 21. No. 867 - Each maroon tablet contains 
0.625 mg in bottles of 100 and 1,000. Also in Cycle Pack of 2Land unit dose package of 100. No. 868 ~ 
Each green tablet contains 0.3 mg in bottes of 100 and 1,000. The appearance of these tablets is a 
trademark of Ayerst Laboratories. 

PREMARIN (Conjugated Estrogens, U.5.P) Vaginal Cream ~ No, 872 -Each gram contains 
0.625 mg Conjugated Estrogens. U.S.P (Also contains cetyl esters wax, cetyl alcohol, white wax, 
glyceryl monostearate, propylene glycol monostearate, methyl stearate, phenylethytalcohol, sodium 
lauryl sulfate, glycerin, and mineral oil.) 

Combination package: Each contains Net Wt. 142 oz. (42.5 g) tube with one calibrated plastic 


applicator, 
Also Available - Refill package: Each contains Net Wt, 11 oz. (42.5 g) tube. 4340R2/785 
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Use of femur length in estimation of fetal weight 


Lyndon M. Hill, M.D., Robert Breckle, R. T; RDM. S., William C. Gehrking, R.T., and 


Peter C. O’Brien, Ph.D. 
Rochester, Minnesota 


Fetal weight was estimated sonograptiically within 3 days of delivery i in 103 cases: A stepwise regression 
analysis was perfarmed to evaluate fetal sex, biparietal diameter, héad circumference, abdominal 
circumference, and femur length as factors in estimation cf fetal weight. A new formula for calculating fetal 
weight was derived. Fetal sex did not affect the results obtained. Incorporation of femur length improved 
the reliability of the weight estimate. Because of intrapopulation and interpopulation différerices, institutions 
using obstetric ultrasound examination techniques should establish their own formulas for estimating fetal 


weight. (AM J OBSTET GYNECOL 1985;152:847-52.) 


Key words: Ultrasound, femur length, estimated “etal weight 


Numerous fetal body dimensions that can be mea- 
sured by ultrasonogr aphy have been evaluated in an 
attempt to éstimate fetal weight more reliably. For ex- 
ample, Suzuki et al.! used fetal heart volume and 
Thompson et al.” used the diameter of the thorax to 
estimate fetal weight. Campbell and Wilkin? estimated 
fetal weight from the circumference of the fetal ab- 
domen and claimed that 95% of birth weights fell within 
106 gm of the estimate. Use of various body diameters 
in conjunction with the biparietal diameter has been 


found to increase the accuracy of the ultrasonographic f 


prediction of fetal weight, One of the more commonly 
used formulas incorporates ultrasonographic measure- 
ments of abdominal circumference and biparietal di- 
ameter.’ Some methods that have been developed re- 
quire complex mathematical equations and computer 
analysis.* f 

Since femur length closely correlates with crown-heel 
length,’ it has recently been proposed’ as an adjunctive 
measurement in the estimation of fetal weight. The 
purpose of this investigation was to determine whether 
the incorporation of femur length could improve the 
accuracy of fetal weight estimation based upon either 
abdominal circumference? or abdominal circumfer- 
ence and biparietal diameter." 


Methods 


. A thorough obstetric ultrasonographic examination 
was performed on 103 patients within 72 hours before 
delivery; a linear-array real-time system (Picker, model 


From the Departnent of Obstetrics and Gynecology and the Section 
of Medical Research Statistics, Mayo Clinic and Mayo Four-dation. 

Received fer publication December 26, 1984; revised March 2, 1983; 
accepted April 3, 1985. 

Reprint requests: Lyndon M. Hill, M.D., Director of Ultrasound, 
Magee-Womens Hospital, Forbes Ave. and Halket St., Pit:sburgh, 
PA 15213. 


LS-2000 linear scanner) with a 3.5 MHz transducer was 
used. 

In these 103 patients the duration of gestation was 
as follows: 50 patients, between 38 and 40 weeks; 26, 
between 35 and 37 weeks; 20, between 32 and 34 weeks; 
3, between 29 and 31 weeks; 3, between 26 and 28 
weeks; and 1, at 25 weeks’ gestation. 

The biparietal diameter was obtained at the level of 
the thalami and septum pellucidum. Measure-nents 
were made from the outer edge of the anterior skull 
table to the inner margin of the posterior skull table. 
Head circumference was calculated from the same axial 
image used to measure biparietal diameter. The ab- 
dominal circumfererice was measured at the level of 
the portal sinus. The femur length was measured from 
the greater trochanter to the distal’ metaphysis. Bipa- 
rietal diameter, femur length, and abdominal and head 
diarneters were initially measured with electr onic cali- 
pers calibrated to the velocity of sound i in tissie, 1540 
m/sec. Each measurement was then checked manually 
with calipers before the data were entered for analysis. 

Circumferences were obtained from the formula for 
the circumference of an ellipse: 


2 A% 
4.443 | 


in which D, and D, are the semi-axes. : 
Weight was calculated by using abdominal circum- 
ference as described by Campbell and Wilkin,’ abd6ni- 
inal circumference and biparietal diameter as described 
by Shepard et al.,": and biparietal diameter, abdominal 
circumference, and femur length as described by Had- 
lock et al? Also, a new formula for the estimation of 
fetal weight was derived from the data at hand. 
Standards for birth weight have taken into consid- 
eration the approximately 150 gm difference in weight 
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Fig.- i. Galeniated fetal wéight plotted against actual birth 
weighit. Calculation was by three different equations: A, 2<sed 
on biparietal diameter, abdominal circumference, and femur 
length (equation 1); B, based on abdominal circumference 
(equation 2); C, based on biparietal diameter, femur length, 
and abdominal circumference with In birth weight as depeh- 
dent variable. 


between males and females near term.® Because fetal 
sex now can be determined with a high degree of ac- 


curacy,” we sought to include this information in. cur 


assessment of fetal weight. 

Within 15 minutes after delivery, the neonates were 
weighed on a metric scale to provide an actual weight 
for coniparison with the calculated weight. The dizf2r- 
ence between the two was recorded as error in grans. 
The percentage error was calculated as follows: % er- 
ror = 100 x (actual weight — calculated weight).'(ac- 
tual weight). l 


Results 

_A stepwise regression analysis, pind after pre- 
liminary i inspection of the data, indicated that accurzte 
prediction could be accomplished by use of no more 
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Fig. 2. Calculated fetal weight plotted against actual birth 
weight. Calculation was by three different methods: A, the 
method of Campbell and Wilkin’; B, the method of Shepard 
et al."; C, the method of Hadlock et al.” 


than three coefficients in the prediction equation. An 
R? analysis was performed to select the best subset of 
variables. Head circumference did not improve the pre- 
diction of fetal weight. Hence it was not considered 
further. 

The variables that gave the best equations with one, 
two, and three coefficients were as follows: 


FL AC; R? = 0.898 
AC: BPD, FL/BPD; R? = 0.915.” 
Sex, AC: BPD, FL/BPD; R? = 0.919 


in which FL = femur length, AC = abdominal circum- 
ference, and BPD = biparietal diameter. Knowing the 
fetal sex did not significantly improve the estimation of 
fetal weight; three equations were developed (Fig. 1). 
The two-coefficient equation was selected for further 
study, and linear regression analysis produced the fol- 
lowing formula for birth weight (BW): 
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Table I. Percentiles for absolute errors in estimating fetal weight by six different equations 








Present study 









Campbell and Shepard 














Percentile Equation 1 Equation 2 





10 23.6 43.6 
20 65.5 85.3 
30 108.0 118.5 
40 145.0 148.6 
50 184.1] 193.1 
60 215.1 277.3 
70 283.6 329.1 
80 -357.8 413.6 
90 411.7 569.2 


Equation 3 


22.2 
49.5 
70.0 
124.9 
167.6 
216.1 
273.6 
359.3 
400.2 









Wilkin’ et al.’ 


34.2 50.0 27.0 
62.1 88.2 55.83 
114.7 131.0 109.5 
160.9 170.8 148.4 
206.9 220.0 224.9 
252.4 278.0 258.0 
296.4 342.6 329.6 
374.8 441.6 446.6 
485.5 529.8 605.2 





BW = —3153.1 + 13.645 (AC - BPD) + (1) 


2753.97 (FL/BPD) 


A second equation was obtained from a linear regres- 
sion on abdominal circumference: 


BW = —2883.6 + 181.39 (AC) (2) 


The analysis was then rerun with 1n birth weight as a 
dependent variable rather than birth weight, and this 
stepwise regression provided the following equation: 


BW = exp [—4.7208 + 1.1933 (BPD) — (3) 
0.0613 (FL - BPD) + 5.9509 (FL/BPD) + 
0.3339 (AC/BPD)] 


for which R? = 0.946. 

In Fig. 2, actual birth weights are plotted against fetal 
weights calculated from the equations of Campbell and 
Wilkin,’ Shepard et al,‘ and Hadlock et al.’ The relative 
ranking of the six equations, from those least able to 
predict birth weight to those most able, was as follows: 
(1) Campbell and Wilkin; (2) Shepard et al.; (3) our 
equation 2; (4) Hadlock et al.; (5) our equation 1; (6) 
our equation 3. The statistically significant (p = 0.05) 
differences were our equation 1 versus all other meth- 
ods except the method of Hadlock et al. and our equa- 
tion 3 versus all other methods. Thus our equation 3 
was significantly superior to all of the five other 
equations. l 

Table I gives the percentiles for the absolute errors. 
With use of equation 3, 50% of the estimated fetal 
weights were within 168 gm of actual birth weight, and 
with the method of Shepard et al.,* 50% were within 
224 gm. Overall, we were within 605.2 gm 90% of the 
time with Shepard’s formula,‘ compared with 400.2 gm 
with equation 3. 


Comment 


The primary purpose of our study was to evaluate 
the effect of a number of different fetal variables on 
estimations of weight in utero. 

Fetal sex. The accuracy of identification of fetal sex 


has been reported to be as high as 98.4% after 24 weeks 
of gestation.® However, this factor did not signif.cantly 
affect fetal weight estimation in the present study. In 
an analysis of 52,004 single births in the city of Aber- 
deen, Thomson et al. found no. consistent sex differ- 
ence in weight until 34 to 35 weeks of gestation; after 
38 weeks, males were 150 gm heavier than females. 
The available data'" ° seem to indicate that, although 
males may be heavier than females, the ultrasono- 
graphic features used to estimate fetal weight reflect 
these differences. 

Biparietal diameter. Biparietal diameter was one of 
the first fetal measurements to be used in weight esti- 
mation. Most published formulas, however, were linear 
functions and had standard deviations of approxi- 
mately 500 gm.” '* " With use of nonlinear functions, 
a slight improvement may be obtained.’ Use of the 
abdominal circumference with biparietal diameter has 
been found to improve the accuracy of fetal weight 
estimation. "© Eik-Nes et al. noted that as the bi- 
parietal diameter increases in size relative to the ab- 
domen, so does its effect upon fetal weight estimation. 
Thus the fetal weight of a heavy fetus with a relatively 
small biparietal diameter would be underestimated. 

Abdominal circumference. Campbell and Wilkin® 
and Campogrande et al. have shown that abdominal 
circumference alone is a good predictor of fetal weight. 
Higginbottom et al.” reported the mean error in pre- 
dicting fetal weight from abdominal circumference to 
be 75 gm; in 94% (47 of 50 cases), the error was less 
than 145 gm. Our results confirm the close correlation 
between abdominal circumference and fetal weight. 
The additional use of other fetal measurements (bi- 
parietal diameter and femur length) significantly im- 
proves the estimation of birth weight. 

Head circumference. Head circumference is consid- 
ered by some?! to be a more reliable indicator of ges- 
tational age, particularly in the last 6 weeks of preg- 
nancy when molding is more frequent. Because the 
shape of the head will affect the biparietal diameter,” 
head circumference might also be a more accurate mea- 
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Table II. Actual and estimated fetal weights from standardized fetal measurements 











Fetal weight (gm) 





Estimated 









































Abdominal Higgin- 

Biparietal circum- Femur Campbell bottom Shepard Hadloch 
Gestational diameter ference” length and Wilkin? et al.” et al." etal.” 

(cm) (n = 40,000) (n = 140) (n = 50) (n = 73) (n = 167) 
28 7.0 25.3 5.3 . I8 1571 1321 1282 | 1373 
29 - 7.3 26.9 5.6 . 1275 ` 1871 1588 1348 1622 
30 7.5 22.4 5.8 1458 1970 1679 1429 1744 
31 7.7 28.0 ' 60 1648 2090 179] 1623 1873 
32 7.8 28.7 6.2 ` 1861 2232 -1929 1715 2008 
33 8.1 29.0 6.4 . 2095 2294 1990 2020 2149 
34 8.4 30.1 6.6 2298 2523 2225 2255 2369 
35 8.5 32.2 6.8 2489 2958 2724 2387 2758 
36 8.8 33.3 7.0 2697 3178 3013 - 2635 3101 
37 8.9 34.4 7.2 2960 3387 3321 - 29387 3372 
38 9.0 35.7 7.4 3171 3614 3712 3145 3655 
39 9.2 35.9 7.6 3325 3647 3776 3353 3845 
40 9.4 36.1 7.8 3448 3679 3839 3538 3937 
41 9.6 37.1 8.0 3547 3828 4167 3751 4234 














surement for estimating fetal weight. Hadlock et al.” 
evaluated head circumference as a predictor of men- 
strual age and, in general, found it to have wider fluc- 
tuations than biparietal diameter. When the fetal skull 
is dolichocephalic or brachycephalic, however, bipari- 
etal diameter is no longer an accurate assessor of ges- 
tational age. Breech presentation, severe oligohydram- 
nios, and descent of the fetal vertex into the pelvis are 
situations in which the reliability of the biparietal di- 
ameter is impaired. Also, errors in fetal weight esti- 
mation might occur if the biparietal diameter is used 
without regard to head shape. Although the cephalic 
index” may be used in most instances to assess the 


shape of the calvaria, careful scanning of the fetal head ` 


should be performed to exclude abnormalities in shape 
not detected in the plane of the biparietal diameter.” 
Preliminary inspection of our data indicated that use 
of head circumference did not improve fetal weight 
prediction beyond what was available from other mea- 
surements. This agrees with the data of Hadlock et al.’ 
However, Jordaan” found that abdominal circumfer- 
ence and head circumference not only estimated fetal 
weight (mean deviation, — 1.07%) more accurately but 
also prevented gross errors when the head shape was 
unusual. f ' 

Two important points should be considered. First, 
head circumference was not available for every patient 
in our study, since at later gestational ages the fetal 
head was too large to be totally included on a real-time 
image. Second, for patients with a head circumference 
measurement, the cephalic index was within the normal 
range (74% to 83%). Consequently, head circumference 
may offer an advantage to fetal weight estimation in’ 


specific cases, but its incorporation into the formula is 


not essential. In instances of dolichocephaly or brachy- 
cephaly the biparietal diameter for the head circum- 
ference assessment of gestational age can be used in an 
attempt to reduce the error in fetal weight assessment. 

Femur length. Ylöstalo and Järvinen” incorporated 
the distance from the base of the skull to the end of 
the rump (shoulder-tc-rump distance) as well as the 
biparietal diameter and transthoracic diameter in their 
equation for estimating fetal weight. However, they 
noted that the determination of fetal body dimensions 
may be quite difficult. In addition, determination of 
the shoulder-to-rump length required the use of static 
rather than real-time scanning-—a definite drawback in 
1984 when the majority of obstetric sonographic exam- 
inations are performed with real-time. Picker and 
Saunders” also used the compound gray-scale scanner 
to obtain the distance from the tip of the fetal head to 
the inferior extent of the fetal bladder. A fetal body 
volume could then be obtained. These authors also in- 
cluded femur length and limb width in their equations 
in order to obtain an estimation of limb volume. 
Jordaan™ found that birth weight increased with 
crown-heel length when abdominal circumference was 
held constant. Hence the weight of very short fetuses 
was overestimated, and the weight was underestimated 
in those who were very long. Hadlock et al.’ found a 
strong linear relationship between femur length and 
crown-heel length and hence incorporated the former 
measurement into their estimation of fetal weight. Our 
results also demonstrate that weight estimates incor- 
porating femur length are the most accurate. Although 
the observed differences in accuracy between equation 
3 and equation | are statistically significant and there- 
fore not attributable to chance, the magnitude of the 
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improvement obtained with equation 3 is not large (rel- 
ative to equation 1). Both equations are easily computed 
with a hand-held calculator. 

The relationship between weight and the linear fetal 
measurements obtained ultrasonographically provides 
significant improvement in the estimates of weight, but 


there is an irreducible inherent error. The mere act of - 


measuring introduces error that is compounded as the 
number of fetal variables assessed increases. Individual 
variations both within and between populations must 
also be considered. In studies based on relatively few 
patients, sampling errors may arise if the few patients 
studied are not truly representative of the general pop- 
ulation. 

Table IY compares the fetal weight estimates from 
four separate studies with the results of Babson et al,” 
who tabulated neonatal weight at specified gestational 
ages in more than 40,000 deliveries. There is no ap- 
parent trend or association between the weights ob- 
tained from a specific biparietal diameter, abdominal 
circumference, and femur length. However, the inves- 
tigators used different populations to obtain their data. 
Since each paper reported a reasonably close correla- 
tion between the estimated weight and birth weight, 
fetal anthropomorphic characteristics must be consid- 
ered as giving rise to some of the differences obtained. 
Depending on the population studied, the ratio of limb 
to trunk and the distributions of fat, muscle, and bone 
in the neonatal body differ. As noted by Jordaan™ and 
reported by Falkner,” these differences are already 
present in the fetus. Blacks, for example, tend to have 
a shorter trunk and longer forearms.*' Hence, although 
a formula may be accurate for the population from 
which it was derived, it may not be generally applicable 
because of interpopulation differences. Therefore, 
each obstetrics department should evaluate its own 
population and obtain appropriate data. Previously 
published equations for estimating fetal weight may 
then be assessed. If the data obtained do not closely fit 
any of the published equations, a new equation must 
be derived for that institution. For our population, the 
incorporation of biparietal diameter, abdominal cir- 
cumference, and femur length gives a statistically more 
reliable estimate of fetal weight. 
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The effects of a- and B-adrenergic stimulation on contractility 


and prostaglandin (prostaglandins E, and F,, and 
6-keto-prostaglandin F;,,.) production of pregnant human 


myometrial strips 


L. Quaas, M.D., and H. P. Zahradnik, M.D. 
Freiburg, Federal Republic of Germany 


The effects of catecholamines and a- and B-adrenergic agonists and antagonists on the spontaneous 
contractility of superfused pregnant human myometrial strips are reported. Prostaglandins {prostaglandins 
E, and F,, and 6-keto-prostaglandin F,,) were analyzed in the effluent of the superfusion medium by 
specific radioimmunoassays. Both epinephrine and norepinephrine dose-dependently (10 ng/ml to 1 ug/ 
mi) stimulated the contractility of the myometrial strips and significantly increased the synthesis of all 
prostaglandins assayed. a-Adrenergic blockers inhibited the catecholamine-induced increase in 
contractility. This was associated with decreased prostaglandins Fa. and E, concentrations and a further 
increase in 6-keto-prostaglandin F}, levels. Exclusive B-adrenergic stimulation with 8-mimetic drugs had 
the same effect. Conversely, epinephrine stimulation together with B-blockers resulted in a further increase 
in the prostaglandins Fa. and E, release af the myometrial strips. This effect was even more pronounced 
with specific a-adrenergic stimulant drugs. Our results demonstrate the interrelationship of a- and B- 
adrenergic stimulation and the prostaglandin system. a-Adrenergic stimulation increases myometrial 
‘contractility and the synthesis of prostaglandins F,, and E,. B-Adrenergic stimulation recuces contractility 
by further enhancing 6-keto-prostaglandin F,, production. (AM J OBSTET GYNECOL. 1986;152:852-6.) 


Key words: Human myometrium, prostaglandins, catecholamines, pregnancy 


Various effects of catecholamines on the human myo- 
metrium have been described. Epinephrine has been 
reported to inhibit uterine contractions, to increase 
them, and to diminish or increase them depending on 
the dose.’ It has been shown that the myometrium has 
two adrenoreceptors, the excitatory a-adrenoreceptor 
and the inhibitory B-adrenoreceptor and that the re- 
sponse to catecholamines is determined according to 
which receptor is predominant.” In the uteri of various 
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species, significant quantities of catecholamines have 
been reported and norepinephrine has been found to 
be the dominant uterine catecholamine.* ‘ The inter- 
actions between catecholamines and prostaglandins 
have been established. in several organs, and prosta- 
glandins have been proved to be modulators of the 
autonomic nervous system.® Norepinephrine stimulates 
prostaglandin (PGE and PGF) synthesis and, con- 
versely, high prostaglandin concentrations inhibit the 
catecholamine release.* © Prostaglandins play a basic 
role in the regulation of uterine motor activity and their 
physiologic significance for myometrial contraction and 
relaxation has been proved.’ The present study inves- 
tigates the effects of catecholamines and selective a- 
and B-adrenergic agonists and antagonists on the con- 
tractility and prostaglandin production of human preg- 
nant myometrium strips. 
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Material and methods 

Specimens of myometrium obtained during cesarean 
section deliveries (36 to 42 weeks of pregnancy) from 
the isthmus uteri were immediately transferred in ice- 


cold Tyrode’s solution to the laboratory. After prepa- 


ration the myometrial strips were approximately 20 
mm long, 5 mm wide, and 2 mm thick and were fixed 
in the previously described superfusion chamber.’ The 
myometrial strips were continuously superfused with 
oxygenated Tvrode’s solution (pH 7.4, 37° C) at a flow 
rate of 1 ml/min. After the onset of regular contrac- 
tions, norepinephrine (Arterenol, Hoechst) and epi- 
nephrine (Suprarenin, Hoechst) were added with an 
infusion pump in rising concentrations (1 ng/ml to 1. 
g/m). l l 

The other drugs used included the a-blockers 
phentolamine (Regitine, Ciba-Geigy), prazosin (Mini- 
press, Pfizer), and yohimbine (Yohimbin Spiegel, Kali- 
Chemie); the -mimetics orciprenaline (Alupent, Boeh- 
ringer Ingelheim) and fenoterol (Partusisten, Boehrin- 
ger Ingelheim); the B-blocker pindolol (Visken, San- 
doz); and the a-stimulator norfenephrine (Novadral, 
Gédecke). 

The effluent of the superfused myometrial strips was 
collected in 5 ml fractions and immediately stored at 
~ 80° C. Without extraction 6-keto-PGF,,, PGE, and 
PGF, were determined by highly specific and sensitive 
radioimmunoassay systems.’ In preliminary experi- 
ments, no differences in the mechanical reactions to 
adrenergic stimulation were observed in myometrial 
specimens obtained from week 36 to week 42 of ges- 
tation. The results of prostaglandin determination were 
therefore pooled. 

Results 

Effects of epinephrine and norepinephrine on the 
contractility and prostaglandin synthesis of pregnant 
human myometrial strips. Both epinephrine and nor- 
epinephrine stimulated the contractility of myometrial 
strips (Table I). The frequency of contractions and 
basal tone increased dose-dependently, Catecholamines 
in a concentration of 1 ng/ml had no stimulating effect. 
Beginning at a dose of 10 ng/ml (100 ng/ml) norepi- 
nephrine (epinephrine) caused a significant increase in 
frequency and basal tone with rising concentrations. At 
high catecholamine concentrations (1 ug/ml) the mus- 
cle went into spasm accompanied by highly frequent 
contractions cf low amplitude. 

As shown in Tables II to IV; the mean 6-keto-PGF,, 
concentration in the superfusion medium of the preg- 


nant myometrial strips during spontaneous contrac- ` 


tions was 6.4 times higher (range, 4.8 to 8.2) than the 
PGF,, level. PGE, concentrations were only slightly 
lower than 6-Xeto-PGF,, (range, 0.7 to 1.4). Both nor- 
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Table I. The effect of catecholamines and a- 
or B-adrenergic receptor modulating drugs on 
myometrial contractions 





Concentration (yg/mi) 








Catecholamines 

Epinephrine 0 0 + ++ 

Norepinephrine 0 (+) + ++ 
a-Stimulator 

Nortenephrine (+) + + ++ 
a-Blocker 

Phentolamine 0 0 

Prazosin 0 0 

Yohimbine 0 0 
8-Stimulator 

Orciprenaline* ( 

Fenoterol* ( 
B-Blocker 

Pindolol 0 0 0 (+) 


Epinephrine + a-blocker 
Phentolaminet 0 
Prazosir.t 0 
Yohimbinet i 0 

Epinephrine + @-blocker 
Pincololt ; -0 (+) + ++ 











0 = No effect, + = stimulation, ~ = inhibition, () = 
weak reaction. , 

*No complete inhibition (fading effect). 

Effect on epinephrine (1 pg/ml) stimulated contractions. 


epinephrine anc. epinephrine had a significant stimu- 
latory effect on the prostaglandin synthesis. Depending 
on the dose, PGE, concentrations increased 3 to 7 times, 
PGF,, 3 to 11 times, and 6-keto-PGF,, 2 to 4 times 
(Table II). Accordingly, the PGF, and 6-keto-PGF,, 
ratio rose between 0.12 to 0.38 (0.18 ta 0.41). The cat- 
echolamine-induced incréase in PGF, > PGE, > 6- 
keto-PGF,, production corresponded with the contrac- 
tility-stimulating effect. Significant differences in the 
stimulatory effect of epinephrine and norepinephrine 
on contractility and prostaglandin synthesis were not 
observed. 

‘Effects of a-adrenergic blockade on catecholamine- 
induced contractility arid prostaglandin synthesis and 
of specific B-adrenergic stimulation. Simultaneous su- 
perfusion of epinephrine and the a-adrenergic blocker 
phentclamine or prazosin and yohimbine significantly 
inhibited the catecholamine-stimulated increase in con- 
tractility (Table I). Preceding superfusion of a-adren- 
ergic blockers in equivalent doses also inhibited the 
epinephrine effect and significantly reduced the spon- 


` taneous activity of the myometrial strips. Exclusive su- 


perfusion of B-adrenergic stimulants (orciprenaline, 
fenoterol) reduced the frequency and amplitude of 
spontaneous contractions but did not inhibit them com- 
pletely. even in rising concentrations. During contin- 
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Table II. Mean PGE, PGF. and 6-keto- PGF, > centrations (£80) i in the supe fuse medium of 








gravid human myometrium strips during enpu contractions and catecholamine stimulation 







Spontaneous contractions 6 1.46 + 0.96 6 
Norepinephrine, 100 ng/ml 5 4.32 + 1.46* 4 
Norepinephrine, 1 pg/ml - 77 9.76- 1.32% 8. 
Spontaneous contractions 7 1.98 + 0.87 6 
Epinephrine, 100 ng/ml 4 4.39 + 1.24* 4 
Epinephrine, | pg/ml > 8’ 8.13 + 2.05* 9 


0.23 = 0.08 


PGF.,,! 6-keto-PGF 1a 


b-keto- PGE a - ratio 





> $ 1.89-+ 0.31 0.12 

0.804020 - 5 4.13% 0.89%  . 0.19 

. 2624049 7 6.93 + 1.02% > 0.38 
0.39 + 0.17 7 2.19 % 0.46 © 018 
0.97+0.31* 4 4.50 + 0.28* 0.22 
2.83 +040 8 6.77 + 0.94% 0.41 





Concentrations in ng/min/g wet weight. 
*p < Cee 


` Table I. Mean PGE,, PGF, and 6-keto- PGF,, =v centrations (+SD) i in the apersi medium of . 
. gravid human myometrium strips during spônțtaTeDus contractions, epinephrine stimulation, a-adrenergic 


_ blockade, end B-adrenergic stimulation 













i Spontaneous contractions 4 2.03 + 1.13 5 
Epinephrine, 1 ug/ml 4 4.74 + 0.91* 5 
Phentolamine, 1 pg/ml + 5 1.90 + 0.54 7 


epinephrine, 1 ug/ml 
Spontanéous contractions 
Epinephrine, 1 pg/ml 
Prazosin, 1 pg/ml + ~ 

epinephrine, | g/ml 


H OO 
— oO 
A OD 


- Spontaneous contractions 3 1.49 + 0.47 ł 
Epinephrine, 1 pg/ml 4 6:58 + 0.92* ł 
” Yohimbine, 1 pg/ml + 4 1.07 + 0.42} 2 
epinephrine, 1 pg/ml : : 
.Spontaneous contractions | 5 1.62 + 0.71 3 
Orciprenaline, 10 ng/ml 5- 2.12 +0.60 ł 
Fenoterol, 10 ng/ml S os 3. 


"0.27 + 0.06." 


PGF,,/6-heto-P GF a 


“6-heto-PGF jy ratio 





>O 4 LAT O15 0.18 
132+ 0'544, 4 4.98 + 0.74% 037 
L13 = 0.30} ° 6 5.46 + 0.43* = 02l 
039+ 0.13. 5 1.87 + 0.27 S 
3.12 + 0.54" 5 5.10 £ 0.88* 0.61 
0.78 +0.23t .6 7814134", 0.10 
37 +0,15 ° 4 2.04 + 0.31 0.18 
88 + 0.47% ' 5 5.91 + 1.21% ` 0.49 
58 £ 0.23}. 4 10.51 + 1.81* 0.06 
0.25 + 0.07, 5 2134045 0.12 
0.31 £022. .5 7.02 + 0.81% 0.04 
0.28 40.10. .4- 931 + 0.74% 0.03 








_' Concentrations in ng/min/g wet weight.. 
*p < 0.05 significant increase. 
+Significant decrease. 


` „uous superfusion of a- or B-adrenergic agonists, the 


excitatory or inhibitory effect declined over apsridd |: 


of time. This fading reaction was, found i in.all epai- 


"ments with adrenergic agonists. 

-As is shown in Table ITI, œ- adrenergic blockad= sg- ne 
h nificantly reduced the epinephrine- -stimulated ince2ase : 
in PGE, and PGF,, production, 6- keto-PGF,, leves ees 


mained high and increased even further: As is sen in 
the ratio between PGF,, and 6-keto- PGF,,, prazosir_aad 


` yohimbine were more effective than phentolanine . 
. (0.21 versus 0.10, 0.06). Superfusion of the B-mim=2tics ` 

`- orciprenaline and fenoterol exclusively stimulat-4 6- 
’ keto-PGF,, production. The reduction of the PG7., 6- 


keto-PGF,,, ratio corresponds with the B- «mimetic ith b- 


itory effect and reduction of the spontaneous =o- - 


metrial contractility. 


a 


Effects of B- adrenergic blockade on catecholarsine-. 


induced contractility and prostaglandin synthesi and 
of specific ‘a-adrenergic stimulation. Superfusici of 


_ the ß- adrenergic blocker, pindolol had no signitcent | 


stimulating effect on the frequency ‘and amplitude of 
the spontaneous contractions. No’ significant differ- 
encés in the’ prostaglandin’ levels were found (Table IV). 
Simultaneous superfusion of epinephrine and pindolol 
further increased PGF:, and PGE, production and re- 
sulted in a reversal of the PGF,,/6-keto- PGF te ratio 


“> (1.48); 


_ Concentrations of the eee agonist. niorfe: 
nephrin as low ab 10 ng/ml had a significant stimulatory 
effect on the spontaneous myometrial activity.. Higher 

concentrations. proved to‘have the same effects.as those 
observed after epinephrine stirnulation. This selective 
a- adrenergic stimulation significantly increased’ the 
PGF;, production rate .(PGF,,/6-keto-PGF,, ratio of 
2.26). PGE, and 6-keto-PGF,, levels remained un- 
changed (Table IV). 


Comment 


Opposite effects of epinéphrine and: norepinephrine 
‘on the Tayometrial activity. in situ have been described ` 
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Table IV. Mean PGE,, PGF,,, and 6-keto- PGF, concentrations (+5D) in the superfusion medium of 
gravid humar myometrium strips during spontaneous contractions, epinephrine stimulation, B- aere 


blockade, ang a-adrenergic stimulation | 











Spontaneous contractions 4 1.74 + 0.81 4 
Pindolole, 1 pg/ml 3 3.01 + 1.28 4 
Epinephrine, 1 pg/ml 4 8.99214 3 
Epinephrine, 1 ġg/ml + 4 10.28 + 1.91% 4 
pindclole, 1 pg/ml : 
Spontaneous contractions 4 1.88 + 0.79 4 
Norfenephrine, 1 pg/ml 3 3144167 4 





Concentrations in ng/min/g wet weight.” 
*p < 0.05." 


in the literature. It has been reported that epinephrine 
inhibits end norepinephrine stimulates contractions of 
the late pregnant and laboring human uterus.’ In vitro 
studies did not show any differences between the cat- 
echolamine effects: both epinephrine and norepineph- 
rine stimulated contractions of myometrium. strips 
from the late pregnant human uterus.’ In vivo studiés 
demonstrated that the effect of epinephrine depends 
on its concentration, that is, in high concentrations it 
caused uterine activity to diminish. Moreover, it has 
been shown: that epinephrine in low concentraticns re- 
duced the effect of intravenously administered oxyto- 
cin.' A possitle explanation for the different in vivo 
and in vitro results: lies in this oxytocin’ antagonizing 
effect. In vivo epinephrine diminishes uterine activity 
by reducing the action. of oxytocin. In high concentra- 
tions the excitatory effect of epinephrine exceeds the 
oxytocin antagonism and results in intensifying uterine 
contractions. A further possible: explanation for the i in- 
hibitory effect of epinephrine on myometrial activity 
can be derived from its predominantly B-adrenozecep- 
tor stimulating quality.’ According’ to this hypothesis 
epinephrine would also have an inhibitory effect on 
myometrial contractions in vitro. Moreover, it has been 
proved that norepinephrine does not affect the uterus 
as a pure a-adreriergic stimulator but has also strong 
B-adrenergic stimulating qualities.” Unlike epineph- 
rine, norepinephrine and dopamine have been found 
to be the dominant uterine catecholamines,‘ and in 
vivo, both norépinephrine and dopamine increased the 
contractility of the late pregnant human.uterus.’° On 
the basis of iri vitro and in wivo studies, most investi- 
gators have attributed the excitatory norepinephrine 
and epinephrine effect to the stimulation of a-adrè- 
noreceptors, whereas the inhibitory effect has been 
linked tothe stimulation of B-adrenoreceptors.* " Ac- 
cording to our results, both catecholamines stimulated 
contractions of the pregnant myometrial strips. We 
therefore conclude that*in late pregnancy there iS a 


gradual change in the threshold of myometrial adren-. 


ergic receptors with consequent predominance of the 










PGF,,/6-keto-PGF ya 


` 6-keto-PGF,,, ratio 





0.23 + 0.97. 5 1964031 > 014 
0.45 + 0.13. 3 261 +0.47 -0.17 
2312041* 5 547+ 0.91* > 042 
6'84 + 1.13* 4 4.63 + 1.06 1.48 
03h +010 5 2130.40 0.16 
7.83 £1.18" 5 


3.47 + 0.11 9.26 





c-adrenergic excitatory effects. The inhibition of the 
stimulatory effects of both catecholamines by a-adren- 
ergic blockers supports this conclusion. 
‘| The dose-dependent stimulatory catecholamine ef- 
fect on myometrial contractions is correlated with an 
imcreased prostaglandin production of the myometrial 
strips. This increase in prostaglandin biosynthesis by 
aflrenergic stimulation has been found in: several or- 
ans, and conversely, the regulation of catecholamine 
lease by prostaglandins has also been observed.® '? 
uring catecholamine stimulation, the PGF,, produc- 
tion of the myometrial strips increased and the 5- keto- 
FGF,,/PGF,, ratio significantly decreased. This corre- 
sponds with the increase in contractility. Exclusive a- 
afirenergic stimulation had the same effect on myo- 
metrial contractility as epinephrine and norepineph- 
rine and significantly increased PGF,, levels, whereas 
G-keto-PGF;, and PGE, concentrations showed no dif- 
ene, This indicates that a selective a-agonist is not 
ah adequate stimulus for, PGE, release. Similarly, the 
selective B-adrerergic stimulation by ‘orciprenaline and 
fenoterol did not stimulate PGE, release. This differ- 
ence between catecholamines and selective a- or B-ag- 
ohists has also been found in other organs." 
The simultaneous superfusion of B- adrenergic block- 
ing agents along with catecholamines had an inhibitory 
effect on contractility and PGF,, and, PGE, synthesis. 
However, 6- keto-PGF,, levels remained high and even 
increased. It has been reported that, prostacyclin re- 
. duces the spontaneous motility of pregnant human 
myometrium in vitro and the spasm induced by PGF,,."° 
According to our results, selective stimulation of B-ad- 
T noreceptors reduced the contractility and increased 
dics eee levels. In a recent study it has been shown 
that the infusion of a ®-mimetic drug, ritodrine, in- 
creased the plasma 6-keto-PGF,, concentrations in 
omen with premature uterine contractions.“ In the 
uterus of the guinea pig, orciprenaline effectively re- 
duced the in vitro yield of prostaglandins E and F from 
myometrial tissue homogenates. In preterm labor the 
plasma PGFM -evels decreased significantly during 





= 





856 Quaas and Zahradnik 


todrine treatment. The results of these in vitro 
and in vivo studies suggest that the stimulation of 6- 
adrenoreceptors enhances 6-keto-PGF,, formation aad 
- uterine quiescence and that a-adrenergic stimulation 
increases uterine activity and PGF,, production. Whrh 
role PGE,’ plays for the balance of uterine activity is 
difficult to say and requires further investigation. 

In this study, myometrial tissue from the late preg- 
nant uterus was investigated. However, it is importaxt 
to know whether during pregnancy myometrium strs 
from different weeks vary in their prostaglandin pro- 
duction and in their response to adrenergic stimulaticn. 
A further. study isin progress and will be’ finished in 
the near future to differentiate the unstimulated 
and catecholamine- stimulated prostaglandin produc- 
tion rates of myometrium from the 2&th to the 424 
week of pregnancy. 
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Prevalence of type-specific group B streptococcal antibody in 
human sera: A study of 405 pregnant women 


Ann G. Skidmore, M.B., Ch.B., Deborah A. Henry, A.R.T., B.M.L.Sc., and 


Anne Smith, R.T., B.Sc. 
Vancouver, British Columbia, Canada 


Presence cf immunoglobulin G antibody against the five standard serotypes cf group B streptococcus was 
measured by means of indirect immunofluorescence in the sera of 405 women at the time of delivery in 
the obstetric hospital in Vancouver. Antibody to all five serotypes was present in 22% of women whereas 
only 9.6% had no detectable antibody to any serotype. Among 47 women with group B streptococcus 
vaginal colonization, IgG antibody was detected against the homologous colonizing serotype in 100%, 
75%, 78%, 89%, anc 100% of sera for serotypes la, Ib, Ic, Il, and Ill, respectively. This contrasted with the 
women who had heterologous group B streptococcal vaginal colonization or no colonization in whom 71% 
had serum IgG antibody to serotype la, 36% to Ib, 51% to Ic, 66% to ll, and 60% to Ill. Overall the serum 
antibody titers were low, and few women had titers greater than 1:20 for any of the five standard 


serotypes. (AM J OBSTET GYNECOL 1985;152:857-60.) 


Key words: Group B streptococcus, maternal antibody response 


Group B streptococci continue to be a major infec- 
tious cause of morbidity and mortality in the newborn 
infant. Studies from many countries of healthy women 
in their reproductive years have shown group B strep- 
tococcal vaginal colonization rates ranging from 4.6% 
to 26%.' In North America invasive group B strepto- 
coccal disease in neonates has an average attack rate of 
1.3 to 3.0 per 1000 live births for infections developing 
in the first week of life and an estimated incidence of 
0.6 to 1.0 per 1000 live births for disease developing 
in the first few weeks of life.’ The discrepancy between 
the high colonization rates in mothers and the low in- 
cidence of disease in their infants is being extensively 
investigated by many research workers. 

In 1976 Baker and Kasper” reported the first cor- 
relation of maternal antibody deficiency with suscep- 
tibility ta neonatal group B streptococcal disease; fur- 
ther studies followed which confirmed that absence or 
low concentrations of type-specific group B strepto- 
coccal antibody in the sera of mothers of infants with 
invasive group B streptococcal disease appeared to be 
a contributing factor." These findings stimulated work 
on the development of a vaccine to provide active im- 
munizauon for susceptible women.’ Questions remain 
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concerning what level of humoral immunity can be con- 
sidered protective in the human neonate and what per- 
centage of women lack protective immunity. This in- 
vestigation was done to evaluate the prevalence of type- 
specific group B streptococcal serum IgG antikody in 
pregnant women admitted for delivery at an obstetric 
hospital in Vancouver. In addition, the incidence of 
group B streptococcal vaginal colonization in the pa- 
tients in the study was assessed to determine what per- 
centage of infants were at risk of developing invasive 
group B streptococcal disease. 


Material and methods 


Pregnant women admitted to the Grace Hospi- 
tal, Vancouver, for delivery during four consecutive 
months in 1983 were recruited into the study. Grace 
Hospital is a 120-bed obstetric hospital, which opened 
in June, 1982. The patients were unselected and gave 
informed consent to take part in the study. 

Vaginal cultures and a serum sample were obtained 
from patients as they were admitted to the labor and 
delivery suite. Four hundred and nineteen women gave 
consent to take part in the study; 14 patients had to be 
eliminated from the study because either a serum sam- 
ple or a vaginal culture was not taken, which left 405 
patients for evaluation. 

Duplicate vaginal swabs (Marion Scientific Cul- 
turette) were collected from each study patient at the 
time of the first routine vaginal examination following 
admission of the patient for delivery. One swab was 
collected in the regular manner; the second swab was 
placed in 10 ml of selective broth medium. Four selec- 
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Table I. Serotypes of 57 strains of group B 
streptococci 


Serotype No. of strains : 
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tive media were evaluated which consisted of Todd- 
Hewitt broth with addition of the following different 
antibiotic combinations: (1) 10 mg/L of colistin, 15 mg/ 
L of nalidixic acid, and 6 mg/L of gentamicin, 186 
patients; (2) 10 mg/L of colistin, 80 patients; (3) 10 mg/ 
L of colistin, 15 mg/L of nalidixic acid, and 0.1 mg/L 
of crystal violet, 94 patients; (4) 10 mg/L of colistin and 
2 mg/L of gentamicin, 45 patients. The agents added 
to the Todd-Hewitt broth were chosen to suppress the 


bacteria frequently found as normal flora in the feraale . 


genital tract without inhibiting the growth of group B 
streptococci. 

All culture swabs were processed 5 to 24 hours after 
collection. For each patient both the conventional and 
selective swab were inoculated onto Islam’s mediam’ 
and incubated anaerobically (Gas Pak, BBL Microbi- 
ology Systems) for 48 hours at 35° C. The selective swab 
was returned to its original broth and incubated in air 
at 35° C for 24 hours, after which a second subculture 
was made in Islam’s medium and incubated as above. 
Agar plates were examined after 24 and 48 hcurs 
of incubation for orange/yellow pigmented colonies, 
which were confirmed as group B streptococci by use 
of Streptex (Burroughs-Wellcome). Serotyping was 
done with use of the five standard typing antisera ob- 
tained from the Laboratory Center for Disease Control, 
Ottawa. 

All serum samples were frozen at — 70° C until gpro- 
cessed. An indirect immunofluorescent assay devel- 
oped by Vogel et al. was used to detect and quantitate 
type-specific serum IgG antibody against the five stan- ` 
dard group B streptococcal serotypes. Fluorescein-la- 
beled monospecific sheep antiserum to human [IgG 
(Wellcome Reagents) was used at a working dilution of 
1:400, which produced a 4+ fluorescence. Group: B 
streptococcal control strains used were Ia DC 1918, Ib 
DC 1919, Ic DC 7916, If DC 7917, and III DC 1¢€22: 
obtained from the Streptococcus Reference Laboratory 
of the Laboratory Center for Disease Control, Ottawa. 

Bacteria were grown in Todd-Hewitt broth at 35° C: 
to midlogarithmic phase (optical density 0.30 at 550 
nm) and diluted 1:100 in 0.02 mol/L phosphate-buff-: 
ered saline solution, pH 7.2. One drop of each of the 
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bacterial suspensions was placed in a well on a Teflon- 
coated fluorescent serology titration slide (Flow Lab- 
oratories Inc.), allowed to air dry, heat fixed, and im- 
mersed in cold acetone for 10 minutes. One drop of 
test serum diluted 1:5 in phosphate-buffered saline 
solution was added to each of the test wells, and the 
slide was incubated in a moisture chamber at room 
temperature for 30 minutes, washed with phosphate- 
buffered saline solution, and air dried. One drop of 
fluorescein-conjugated sheep antiserum to human IgG 
was added to each test well and the slide placed in a 
moisture chamber for a further 15 minutes. The slide 
was then given a 30-minute wash in phosphate-buff- 
ered saline solution. After air-drying, each well was 
covered with a drop of buffered glycerol and a coverslip 
and examined at a magnification of X 1000 with a Zeiss 
fluorescent microscope. Fluorescence was graded from 
1+ to 4+, 1+ being considered to have no detectable 
antibody. 

All sera producing a fluorescent reading of 22+ 
were retested with use of doubling dilutions of sera 
in phosphate-buffered saline solution from 1:10 to - 
1: 160. The titer of antibody was defined as the highest 
dilution of serum that produced =2+ fluorescence. 


Results 


Four hundred and five women were evaluated in the 
study. Fifty-six women were found to have group B 
streptococcal vaginal colonization, which resulted in a 
carrier rate of 13.8%. One patient was colonized with 
two group B streptococcal serotypes, which gave a total 
of 57 isolates. Ten of the isolates were unidentifiable 
with the five standard group B streptococcal serotype 
antisera. These strains were sent to the Streptococcus 
Reference Centre, Laboratory Center for Disease Con- 
trol, Ottawa, and found to belong to the provisional 
serotypes X and R, which are protein antigens that may 
appear alone or in association with serotypes II and III 
but seldom with serotype I. The distribution of sero- 
types isolated is shown in Table I. 

In 13 women group B streptococci were isolated from 
the selective broth only, thus the carrier rate would have 
been reduced to 11.0% if conventional swabs alone had 
been used in the study. The number of isolates obtained 
from each of the four selective broths and the conven- 
tional swabs is shown in Table II; the broth of colistin 
and gentamicin appears superior with a group B strep- 
tococcal yield of 20%, but in a statistical comparison 
with the other three broths there is no significant dif- 
ference (p = 0.10). 

The 405 serum samples‘ available for study consisted 
of 349 sera from noncolonized women and 56 sera from 
women with group B streptococcal vaginal colonization. 
Thirty-nine women had no detectable IgG antibodies 
to any of the five serotypes tested, giving an incidence 
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Fig. 1. Group B streptococcal IgG antibody titers in 405 pregnant women. 


Table II. Comparison of group B streptococci isolates from selective broth 








group B 





No. of 


Selective broth patients 





Patients with 


streftococet 


Colistin, nalidixic acid, 186 30 16.1 
and gentamicin 

Colistin 80 10 12.5 

Colistin, nalidixic acid, 94 7 7.5 
and crystal violet 

Colistin and gentamicin 45 9 20.0 

Total 405 56 13.8 


of 9.6%. All of these sera were from noncolonized 
women, and this finding was statistically significant 
when compared with that of the colonized women 
(p = 0.017). 

Twenty-two percent of the patients had IgG anti- 
bodies to all five group B streptococcal serotypes tested; 
the incidence for colonized women was 32.1% anc for 
noncolonized women 20.3%, which was a significant 
difference (p = 0.05). 

When the women without group B streptococcal vag- 
inal colonization and the women colonized with het- 
erologous group B streptococci were combined as a 
group, 71% had serum IgG antibody to serotype Ia, 
36% to Ib, 51% -0 Ic, 66% to II, and 60% to III. Among 
the 47 women colonized with one of the five stancard 
group B streptococcal serotypes, IgG antibody was de- 
tected against tne homologous colonizing serotyp2 in 
100%, 75%, 78%, 89%, and 100% of sera for serotypes 
Ia, Ib, Ic, H, and Il] respectively. These differences in 
antibody prevalence between the two groups of women 
were significant for serotype Ia (p = 0.001), serotype 















No. of group B 
No. of group B streptococci obtained 
streplococct obtained from from both plain swab 


selective broth only and selective broth 


6 24 
l 9 
2 5 
4 5 
13 43 





Ib (p = 0.003), serotype Ic (p = 0.000), and serotype 
II (p = 0.027) but not for serotype II (p = 0.299). 
These findings indicate that, with the exception of se- 
rotype II, vaginal colonization frequently induces the 
production of homologous serum antibody. 

The prevalence of group B streptococcal type-spe- 
cific IgG antibodies at the various titers tested in the 
405 study women is shown in Fig. 1. Only a small per- 
centage of women had serum IgG antibody titers 
greater than 1:2C for any of the five serotypes. The 
absence of any detectable antibody was high for each 
serotype, varying from 26.9% to 62.2% of the 405 sera 
tested. 

None of the infants born to the 405 women in the 
study developed invasive group B streptococcal disease. 
However, there were two babies born at Grace Hospital 
during the four-month study period who developed 
early-onset group B streptococcal disease. In both pa- 
tients there was group B streptococcal serotype con- 
cordance for the strains isolated from mother and in- 
fant. Antepartum serum samples from the mothers 
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were retrieved from the blood bank laboratory for 
group B streptococcal antibody testing. One maker 
had no serum group B streptococcal IgG antibody pres- 
ent, and the other had antibody to the infecting se-0- 
type in a titer of 1:5 only. 


Comment 


The purpose of this study was to evalute an unse- 
lected group of pregnant women to determine the 
_ group B streptococcal vaginal colonization rate and the 
prevalence of type-specific group B streptococcal seram 
IgG antibodies. The vaginal cultures and serum sam- 
ples were purposely collected wher the patients vere 
admitted for delivery to assess what percentage of >a- 
bies were theoretically at risk for group B streptococcal 
invasive disease and to correlate this with the hcamol- 
ogous group B streptococcal serotype serum IgG an- 
tibody titers in the colonized mothers. 

Lancefield and Freimer® and Lancefield et al.’ have 
shown that immunity to group B streptococci is trpe 
specific for the homologous capsular polysaccharde 
antigen. The results show that the women with g-cup 
B streptococcal vaginal colonization were more ikely 
to have detectable homologous serum IgG antibocies 
present than noncolonized women or women with Eet- 
erologous group B streptococcal colonization, but hare 
was no statistically significant difference in the antDody 
titers when the groups were compared. One enigne of 
invasive group B streptococcal disease is why it is aarost 
always restricted to the first 3 months of life and is 
uncommon at all other times. A further puzzle 5 the 
fact that these early months of life correspond © the 
period when passively acquired maternal serum IgG 
antibodies are at their zenith. Protective levels of type- 
specific group B streptococcal antibodies for the harman 
neonate are not known; for one of the babies stacied 
a maternal serum IgG antibody titer of 1:5 wa not 
protective. i 

It is apparent from several serologic studies* ** rhat 
some colonized mothers with low titers of type-specific 
group B streptococcal antibodies or no antibodie. sive 
birth to infants who remain well despite exposure to 
the organism. This suggests that other factors D ad- 
dition to humoral immunity, such as the virulerce of 
the organism, the size of the infecting inoculum, and 
the natural host defences of the infant, are prcbably 
important in the pathogenesis of invasive gro1>'B 
streptococcal disease. Work done in animal modes has 
shown that strain differences in virulence and inoaLum 
size are important in the production of group B st-ep- 
tococcal disease.”" 
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An immunologic approach to the prevention of in- 
vasive group B streptococcal] disease is inviting, and the 
use of group B streptococcal vaccines shows promise.” 
Questions to be resolved concern the titers of serum 
IgG antibody for each of the various group B strep- 
tococcal serotypes that can be considered protective for 
the neonate and how long such protective titers, once 
achieved, are maintained in women. 


We thank Dr. J. C. Huang, Laboratory Center for 
Disease Control, Ottawa, for assistance with strepto- 
coccal serotyping and Dr. S. B. Effer and all the medical 
and nursing staff of the Grace Hospital, Vancouver, for 
assistance in the recruitment of patients. 
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Cord blood glycosylated (glycated) hemoglobin: Correlation 
with maternal glycosylated (glycated) hemoglobin 


and birth weight 


Randall W: Yatscoff, Ph. D., Adi Mehta, M.D., and Heather Dean, M. D. 


Winnipeg, M anitoba, Canada 


Maternal and cord blood glycosylated hemoglobin levels were measured by an affinity chromatographic 
method in three groups: normal wornen (nondiabetic women who gave birth to infants thal were normal for 
gestational age); test women (women who had no evidence of glucose intolerance with screening. 
procedures and who gave birth to large—for—gestational age infants); and women with gestational diabetes. 
In all cases the level of cord blood ; glycosylated hemoglobin was approximately 40% less than the 
corresponding maternal blood levels, and no correlation could be detected between maternal and cord 
blood concentrations. The reference range for glycosylated hemoglobin in the normal matarnal ‘population 
was sifnilar to that for nonpregnant adults. There was no significant difference in cord and maternal 
glycosylated hemoglobin | levels among the three groups, although a slight upward trend was detected in 
the diabetic group. ‘There was a lack of correlation of cord ‘and maternal glycosylated herrogiobin with birth 
weight i in all three groups. The implications of these findings are discussed in respect to the ‘usefulness of 
cord and maternal glycosylated hemoglobin in retrospective screening for gestational diabetes. (Am J 


OpsTeT GYNECOL 1985;152:861-6.) 


Key words: Glycosylated hemoglobin, birth weight, gestational diabetes 


The effect of diabetes on pregnancy has been exten- 
sively studied.’ It is thought. that maternal hypergly- 
cemia passively produces fetal hyperglycemia, which 
induces fetal hyperinsulinemia.’ Functional hyperin- 
sulinemia has been proposed to account for many of 
the complications observed in newborn infants of di- 
abetic mothers such as hypoglycemia, hypocalcemia, 
respiratory distress syndrome, macrosomia, and con- 
genital abnormalities of the spine and the skeletal, gen- 
itourinary, and cardiovascular systems." 

The diagnosis of gestational diabetes is of prime im- 
portance since it has been shown that proper metabolic 
control during pregnancy can reduce the incidence’of 
such anomalies.' Gestational diabetes may’ remain un- 
detected throughout pregnancy because of normal glu- 
cose tolerance tests with the only indication of such an 
abnormality being the delivery of a large—for~gesta- 
tional age infant.’ 

. The diagnosis of glucose intolerance affects the man- 
agement of subsequent pregnancies; therefore, its de- 
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tection is of prime importance.! Many retrospective 
studies have been performed on mothers of macro- 
somic infants to screen for the presence of gestational 
diabetes.' Once pregnancy has been terminated it is 
more difficult to document gestational diabetes by an 
oral glucose tolerance test since glucose metabclism 
may rapidly revert to normal post partum.’ Other 
routes of investiga:ion haye therefore been explored, 
including the measurement of maternal glycosylated 
hemoglobin,*” which has beén shown to reflect the level 
of glycemic control during the preceding 2 to 3 
months.” In general, the levels of maternal glycosylated 
hemoglobin have been shown to be a poor screening 
test for diabetes in pregnancy, with conflicting reports 
regarding the relationship between glycosylated he- 
moglobin levels and birth weight.*’ 

Since maternal hyperglycemia is believed to passively 
induce fetal hyperglycemia,' it has been thought that 
the measurement of the level of glycosylated hemcglo- 
bin in cord blood might be a more sensitive index of 
fetal exposure to glucose during pregnancy.® The ki- 
netics of glycosylation ‘of fetal hemoglobins has been 
shown to be similar to that of adult hemoglobins and 
therefore to similarly reflect glycemic control.*. The af- 
finity chromatography procedure with the use of m: 


_ aminophenylboronic acid, which has been shown to 


measure all glycosylated hemoglobin in umbilical cord 
blood, has made the analysis of cord blood glycosylated 
oi ädaptable for routine labor: atory use.’ This 
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Fig. 1. Levels of maternal and cord gizosy lated (gbycated) hemoglobin i in normal, test, and diabetic 


groups. 


‘study was designed to investigate the relation: chip of 
cord blood ‘glycosylated hemoglobin to materral . gly- 
cosylated pemoglobin levels and birth weight. 


Subjects and methods . 


Subjects. Maternal and cord blood was obtamed at 
delivery. from three populations. The normal group 
consistéd of 50 women who had no history of Gabetes 
or other systemic diseases, who had normal val<es for 
blood glucose screening parameters (fasting and hour 
postprandial blood glucose levels at 28 weeks gesta- 
tion), and who gave birth at 37 to 42 weeks’ getation 
to ‘infants with birth weights that were approprate for 
gestational age. The test population consistec of 50 
women who had no history of diabetes, glucos= intol- 
erance, ‘or other systemic disease, who had norr.al val- 
ues ‘for blood glucose screening parameters as de- 
scribed above, and who gave birth at 37 to 42 weeks’ 
gestation to infants having birth weights >40-0 z 
The diabetic group consisted of 17 women who’ were 
diagnosed as having gestational diabetes accor=ing to 
National Diabetes Data Group Criteria and wl gave 
birth to infants at 35 to 40° weeks’ gestatioral age. 
Women in this group did not exhibit any evidence of 
glucose intolerance post partum. f 


_ Methods 
Collection of blood samples. Cord and maternal blood 
samples were collected into tubes containing ethylene- 
diaminetetraacetic acid at delivery. Upon reception in 
the laboratory, samples were centrifuged at 1200 x g 
for. 10 minutes with the plasma decanted and packed 
cells.frozen at — 20° C. Specimens have been shown to 
be stable‘for 3 months at this temperature. 
Glycosylated hemoglobin analysis. Glycosylated hemoglo- 
bin in both maternal and cord blood was measured 
within a month subsequent to collection by an affinity 
chromatographic procedure with the use of m-ami- 
nophenylboronic acid in a kit purchased from Pierce 


_ Chemical Company, Rockford, Illinois, as previously 


described.” The between-run coefficient of variation 
of this’ procedure has been shown to be <10%. 

Glucose measurements. The serum glucose level was 
measured by a glucose oxidase/potentiometric systern 
onan “Astra” instrument (Beckman Instruments, Brea, 
California) within’3 hours of procurement of the 
sample. 

‘Calculation of birth weight ratios. T he birth weight ratio 
was obtained by dividing the actual birth weight by the 
median (fiftieth percentile) birth weight for the partic- 
ular gestational age of the infant according to published 


Volume 152 
Number 7; Part 1 


@ NORMAL POPULATION 
n=50° 
R=7.16 
y=438 
r=0.22 


© TEST POPULATION 
n=50 
R=6.76 
Y= 4.39 

10 r=0.20 


11 


% GLYCATED HEMOGLOBIN - MATERNAL BLOOD 


2 3 4 





Cord blood glycosylated hemoglobin 863 


4 DIABETIC POPULATION 
n=17 
K=8.23 
=s 
r=0.23 
e54 TOTAL POPULATION 
n=117" 
K=462 
V=7.15 
r=0.20 





5 ó 7 


% GLYCATED HEMOGLOBIN - CORD H90 


Fig. 2. Correlation of cord and maternal glycosylated (glycated) hemoglebin for the following groups: 


©, normal group; O, test group; A, diabetic group. 


tables.'' The approximate gestational age was based on 
the mother’s menstrual history and ultrasound exam- 
inations. , 
Statistical analysts. The paired ¢ test was used to detect 
differences in paired samples. The level of significance 
was p = 0.05. Linear regression and correlation coef- 
ficients were calculated by the method of least squares. 


Results 


Comparison of cord and maternal glycosylated he- 
moglobin. Individual and mean levels of maternal and 
cord blood glycosylated hemoglobin in the normal, di- 
abetic, and test populations are shown in Fig. 1. In all 
cases the cord blood levels were on average 30% to 40% 
less than the corresponding maternal blood levels al- 
though there was some overlap in the ranges. The mean 
levels of cord and maternal glycosylated hemoglobin in 
the test and diabetic populations were not significantly 
higher (p > 0.05) than those of the normal group al- 
though the ciabetic group did show a trend to elevated 


levels. The range of both cord and maternal glycosyl- 
ated hemoglobin in the normal group was in general 
more narrow than that seen in the other two groups. 
In all three populations, no correlation between the 
maternal and cord glycosylated hemoglobin was ob- 
served (Fig. 2). 

Correlation of cord and maternal glycosylated he- 
moglobin with birth weight. As shown in Fig. 3, there 
was no significant correlation between birth weight ra- 
tios and either zord or maternal glycosylated hemoglo- 


bin levels for any of the three groups. There was very 
little overlap i in birth weight ratios between the normal 
and test groups ‘while those of the diabetic group 
spanned the range of both. 


Comment 


The levels of cord blood glycosylated hemoglobin in 
all three test groups were significantly lower than the 
corresponding maternal levels, a finding that is consis- 
tent with the reports of others.”** This car. be par- 
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R=0.99 

y =4.38 
m r=-0.06 

N=50 


NORMAL CORD 


TEST CORD 


DIABETIC CORD 





EIRTH WEIGHT RATIO 


Fig. 3. Relationship of maternal and cord gly cesylated (glycated) hemoglobin to birth weight in normal, 
test, and diabetic groups. Birth weight ratics were determined as described in the Methods section. 


tially explained by the decreased survival time of eryzF- 
rocytes in the fetus’ as well as the lower levels of blood 
glucose to which fetal erythrocytes are exposed? as cor-: 
pared to maternal cells. In addition, the glycosylation 
of fetal hemoglobin may be prevented in part by àze- 
tylation.” 

Other studies have shown that glycosylated hemc- 
globin is either unchanged’ or slightly decreased”? dvir- 
ing normal pregnancies. The level of glycosylated he- 
moglobin in the maternal blood of both the normal aad 
test groups was not significantly different from that 
previously reported for nonpregnant adults.’ This is ia: 
contrast to the previous finding with affinity chrome 
tography that reported a decreased level of glycosylated | 
hemoglobin in pregnant women.” 


The lack of correlation between maternal and cord 
levels .of glycosylated hemoglobin in all three test 
groups was unexpected. Worth et al.'? have previously 
shown a similar lack of correlation in diabetic subjects 
but a good correlation in normal subjects. In contrast, 
Feldman et al.* have shown a good correlation between 
the two glycosylated hemoglobin levels in diabetic 
women. The reasons for these discrepancies are not 
known. One possibility may be that, subsequent to the 
initial transfer of glucose from the mother to the fetus, 
the latter functions as an independent unit with a hy- 
pothesized insulin response to the glucose load' that 
would tend to lead to a poor correlation between the 
two glycosylated hemoglobin levels. Additionally, fac- 
tors other than glucose levels, as discussed above, may, 
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in some fetuses, have a more prominent role in deter- 
mining the glycosylated hemoglobin levels. 

The observation of an upward trend in both cord 
and maternal glycosylated hemoglobin levels in the di- 
abetic group as compared to the normal and test groups 
supports the hypothesis that maternal hyperglycemia 
passively produces fetal hyperglycemia. The limited 
magnitude of this trend can be attributed to the ap- 
propriate management of these patients during preg- 
nancy. Others have also shown similar increases in 
cord glycosylated hemoglobin levels in diabetic pa- 
tients.* ** The finding of increased C-peptide levels in 
cord blood of infants born to diabetic mothers" is con- 
sistent with these observations. The limited knowledge 
available regarding glucose homeostasis in the fetus 
requires further study to determine whether elevations 
in the above analyses actually reflect increased fetal 
blood glucose levels. 

The lack of correlation between birth weight ratios 
and cord blood glycosylated hemoglobin found in this 
study may be due to the fact that fetal glycosylated 
hemoglobin reflects only the efficiency of glucose dis- 
posal and not zhe amount of glucose disposed per unit 
of time, while lipogenesis, the primary determinant of 
birth weight, is a measure of the latter.' With various 
methods for the quantitation of glycosylated hemo- 
globin, other workers have found both good? and 
poor’: '*-'6 correlations between birth weight and cord 
blood glycosylated hemoglobin. A similar situation also 
exists for maternal glycosylated hemoglobin and birth 
weight.*” The discrepancy in results may be due in part 
to the different methods used for quantitation of gly- 
cosylated hemoglobin, some of which are more suscep- 
tible to interference associated with the labile and vari- 
ant hemoglobin forms, one of which is hemoglobin F.” 
It may also be due in part to the selection and number 
of patients tested, as it would be expected that the 
poorer the control of maternal diabetes, the better the 
correlation.*’ 

In a study similar to that reported here, Pollock 
et al’ reported a significant increase in the level of 
glycosylated hemoglobin in the mothers of large—for— 
gestational age infants as compared to appropriate con- 
trol women. Since many of the former were shown to 
have some level of glucose intolerance, the authors sug- 
gested that glycosylated hemoglobin could possibly be 
used as a retrospective test for previously undetected 
gestational diabetes in women giving birth to large- 
for—gestational age infants.’ We have not been able to 
confirm this since we found no increase in glycosylated 
hemoglobin levels in maternal blood of such mothers 
as compared to normal control women. We have also 
extended this observation by showing no increase in 
cord glycosylated hemoglobin levels of large—for—ges- 
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tational infants as compared to control infants. This 
discrepancy may be partially due to the fact that the 
test population in our study exhibited normal glucose 
values ən screening procedures, while those in the 
study of Pollock et alë did not. Therefore, because of 
different criteria used to establish the test group, Pol- 
lock et al.» may have included more diabetic women, 
which would lead to the elevated glycosylated hemo- 
globin ‘evels they observed. 

The documented lack of sensitivity of glycosylated 
hemog‘obin as a screening test for diabetes’ may be due 
in part :o the life span of erythrocytes in the circulation. 
Interes: has focused more recently on the clinical use- 
fulness of glycosylated albumin and total protein as 
more sensitive indicators of glucose intolerance because 
of thei- shorter circulatory life span as compared to 
that of erythrocytes.’ Studies in this area are presently 
under vay. 


We wish to thank Ms. Veronica Olver for excellent 
technical assistance and Drs. P. Desjardins and C. Fai- 
man fer reviewing the manuscript. 
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trophoblastic disease 


i 


Fabio Parazzini, M.D., Carlo LaVecchia, M.D., Sandro Pampallona, B.Sc.Dip.Stat., and 


Silvia Franceschi, M.D. 
Milan, Italy 


The relation between reproductive pattern and the risk of gestational trophoblastic disease was evaluated 
in a case-control study conducted in Northern Italy on 310 vamen with histologically confirmed gestational 
trophoblastic disease and two control groups consisting of 290 obstetric subjects and 394 patients in 
hospital for acute, nonobstetric, nongynecologic conditions. Compared to that for nulliparous women, the 
estimated age-adjusted relative risk of trophoblastic disease ior parous women was 0.6 (90% confidence 
limit = 0.4 to 0.9) when obstetric controls were used as a comparison group and 0.4 (95% confidence 
limit = 0.2 to 0.6) compared with other controls. Conversely, a history of spontaneous abortions was 
associated with elevated risk of gestational trophoblastic disease, and the risk increased significantly with 
increasing number of spontaneous abortions. When the combined effect of parity and spontaneous 
abortions was considered, the major factor influencing the risk of gestational trophoblastic disease was the 
existence of one or more previous term pregnancies. (Am J OpsteT GYNECOL 1985;152:866-70.) 


Key words: Abortion, hydatidiform mole, pregnancy, risk 


There is some suggestion that gestational tropho- 
blastic disease (hydatidiform mole and its malignant 
counterpart, choriocarcinoma) is more commonly as- 
sociated with first pregnancy.'"* Other studies, however, 
reported a positive association between multiparity and 
the risk of gestational trophoblastic disease.’ These con- 
flicting results might be explained in terms of different 
socioeconomic status and, of course, age distribution of 
cases and controls, the risk of gestational trophoblastic 
disease being strongly associated with age. We analyzed 
further the relation between reproductive pattern (par- 
ity/abortions) and benign and persistent trophoblastic 
disease, using data from a case-control study conducted 
in Lombardy, northern Italy, where the potential con- 
founding effect of a large number of covariates could 
be allowed for. 
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Subjects and methods 


Since 1980 we have been conducting a case-control 
study of gestational trophoblastic disease. Trained in- 
terviewers identified and questioned cases and controls 
using a standard questionnaire. On the average, <2% 
of the eligible women (cases or controls) refused to be 
interviewed, 

Among various facts regarding socioeconomic char- 
acteristics, personal habits, and related medical his- 
tory, a detailed obstetric and reproductive history was 
elicited. 

Cases. The cases analyzed in the present report 
(n = 310) were women with histologically confirmed 
gestational trophoblastic disease diagnosed in 10 re- 
gional hospitals in Lombardy and referred to the tro- 
phoblastic disease centers of the First and Third Ob- 
stetrics and Gynecology Clinics of the University of 
Milan for routine follow-up by gonadotropin assay. 
Pathologic examination was first performed in each 
separate hospital and based on at least five different 
blocks of tissue taken from selected areas; at least four 
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Table I. Distribution of 310 cases of gestational trophoblastic disease (275 benign hydatidiform mole and 
35 persistent trophoblastic disease) and 290 obstetric and 394 nonobdstetric control subjects according to 
histopathologic subgroups, number of live births, and number of acortions, Milan, Italy, 1980 to 1983 





Prior live births or abortions 








Live births ; 
Partial hydatidiform mole 16 62 7 27 3 12 
Complete hydatidiform mole 137 55 73 29 39 16 
Persistent trophoblastic disease 18 © 51 9 26 8 23 
Obstetric controls 124 43 107 37 59 20 
Other controls 87 22 95 24 212 54 
Abortions i 
Partial hydatidiform mole 19 73 6 23 1 4 
Complete hydatidiform mole 192 77 4) 16 16 6 
Persistent trophoblastic disease 27 77 6 17 2 6 
Obstetric controls 240 83 41 14 9 8 
Other controls 332 84 50 13 12 S 








Table II. Relative risk estimates* of gestational trophoblastic disease and 95% confidence intervals according 
to parity (based on data in Table I), Milan, Italy, 1980 to 1983 












Benign mole Persistent disease 





Relative 
risk 


95% confidence 
interval 





Para 0 It 
Para 1 
Obstetric controls 0.6 0.4-0.9 0.6 0.4-0.9 0.6 0.3-1.3 
Other controls 0.5 0.4-0.8 0.6 0.4-0.9 0.5 0.3-1.3 
Para >2 
Obstetric controls 0.5 0.3-1.0 0.5 0.3-1.0 0.5 0.2-1.5 
Other controls 0.2 “O.1-0.3 0.2 1-0.3 0.1 0.1-0.4 





Tests for linear trend (adjusted for age)—benign mole vs. obstetric controls: yj = 4.98, p = 0.03; benign mole vs. other controls: 
xi = 51.99, p < 0.001; persistent disease vs. obstetric controls: yj = 0.90, p = 0.34; persistent disease vs. other controls: x? = 
14.38, p < 0.001; total vs. obstetric controls: xj = 5.26, p = 0.02; total vs. other controls: x} = 55.45, p < 0.001. 


*Adjusted for age. 
Reference category. 


slides per block were obtained. Second, all pathologic 
material was centrally reviewed by the same pathologist. 
There were 26 patients with partial hydatidiform moles 
and 284 complete moles. 

None of the 25 partial hydatidiform moles developed 
persistent trophoblastic disease. Among the 284 com- 
plete moles, 249 (88%) had spontaneous remissions (be- 
nign moles); 35 (12%) were treated for persistent tro- 
phoblastic disease, identified according to criteria sim- 
ilar to those of Bagshawe et al.': (1) a rising B-subunit 
of human chorionic gonadotropin value for at least two 
subsequent assays, (2) a persistently abnormal B-subunit 
value 4 to 6 months after evacuation of the mole, (3) 
persistent or recurrent uterine hemorrhage and per- 
sistently detectable B-subunit, and (4) clinical or his- 
tologic evidence of metastases with persistently high or 
rising B-subunit values. 


Controls. Two different control groups were se- 
lected: the first consisted of women (n = 290) admitted 
for normal delivery to the same hospitals where the 
cases had been originally identified over comparable 
calendar periods. All women admitted for normal de- 
livery in selected days were approached for interview. 
The second control group consisted of patients ín = 
394) below age 45 admitted for acute conditions to 
surgical, orthopedic, and a few other wards of univer- 
sity and general hospitals serving a catchment area 
comparable to that of the hospitals where cases had 
been ideatified. Women were not eligible if they were 
admitted for gynecologic, hormonal, or neoplastic 
diseases or had undergone hysterectomy or bilateral 
oophorectomy. Of this control series 31% were admit- 
ted because of traumatic conditions (mostly fractures 
and sprains), 26% had nontraumatic orthopedic con- 
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Table III. Relative risk estimates* of gestational mophoblastic disease and 95% confidence intervals 
according to number of abortions (based on data in Table I), Milan, Italy, 1980 to 1983 
















Benign mole Persistent disease 
risk interval risk ` interval risk interval 

Abortions 0 It lt lt 
Abortions 1 . f : 

Obstetric controls 1.3 0.9-2.1 1.4 0.9-2.2 1.3 0.5-3.3 

Other controls 1.9 1.2-3.1 2.0 1.2-3.3 1.3 0.2-10.8 
Abortions =2 . 

Obstetric controls 2.2 1.0-5.0 2.5 1.1-5.7 1.6 0.3-7.8 

Other controls 3.9 1.7-9.8 4.5 1.9-10.5 ; 2.4 0.6-13.9 








Tests for linear trend (adjusted for age)—benign mole~s. obstetric controls: xi = 5.41, p = 0.02; benign mole vs. other controls: 
xi = 18.15, p < 0.001; persistent disease vs. obstetric cor wols: x? = 0.50, p = 0.48; persistent disease vs. other controls: xi = 2.97, 
p = 0.08; total vs. obstetric controls: yj = 4.99, p = 0.0.. total vs. other controls: x? = 16.79, p < 0.001. 


*Adjusted for age. 
Reference category. 


ditions (mostly low back pain and disk disorders), 2% limit = 0.2 to 0.6) when comparison was made with 
had acute surgical diseases (mostly abdominal, sucn as other controls. The protective effect of parity increased 
acute appendicitis or strangulated hernia), and E1% with increasing number of live births, producing sta- 
had other illnesses, such as eye, ear, nose and th-oat tistically significant linear trends with reference to both 
disorders. The present paper is based on inform:cion control groups (Table II). Conversely a history of spon- 
collected up to December 31, 1983. taneous abortions was more common in cases than in 
Data analysis. Odds ratios of benign, persistent and controls. The risk increased with increasing number of 
total trophoblastic disease (as estimators of reketive abortions, and the linear trend in risk was statistically 
risks)’ together with their 95% approximate confice nce significant (Table HI). 
intervals® were computed (separately with reference to . Parity and number of spontaneous abortions were 
the two control groups) according to parity and hixory compared within strata of age, clinical entities (benign/ 
of spontaneous abortions. The significance of laear persistent), education, voluntary abortions (which were 
trends in risk, where appropriate, was assessed wit” use reported by the same proportion of cases and controls, 
of the test given by Mantel.” The potential reciprocal 7%), and other identified covariates. There was no ev- 
confounding effect of parity and history of sp=nra- idence that the associations were confined to any par- 
neous abortions was controlled for by means of xrat- ticular subgroup. Likewise, the relative risk did not 
ification and the Mantel-Haenszel procedure.’ AJT rel- change appreciably after adjustment for these covar- 
ative risk estimates were adjusted, in turn, for age.and iates by means of the Mantel-Haenszel procedure. 
other potentially important covariates (number of vol- The interaction between parity and history of spon- 
untary abortions, years of education, smoking habits, taneous abortions on the risk of gestational tropho- 
ABO blood group, and age of the father). However, blastic disease is considered in Table IV. The distri- 
since adjustments for most covariates did not materially bution of cases and controls according to reproduc- 
change the relative risk estimates, relative risks adj-sted tive experience was statistically heterogeneous. When 
for age only were chosen for presentation. . women who had never been pregnant were chosen as 
the reference category, the risk estimates were below 
Results . unity for parous women who had experienced one-or 
The distribution of cases and controls accordit g,to more abortions, and greatly reduced in parous women 
histopathologic subgroups, parity, and history of xon- with no history of spontaneous abortions. The ele- 
taneous abortions is given in Table I. There ws, no vated risk was apparently confined to nulliparous 
material difference in the reproductive histories o£ par- women with a positive history of spontaneous abortions 
tial or complete hydatidiform moles. Therefore tke two (Table IV). ‘ 
histopathologic subcategories are presented togetter in 
the analysis. Compared with nulliparous women the Comment 
estimated age-adjusted relative risk of gestationa tro- The findings of the present study suggest that the 
phoblastic disease for parous women was 0.6 (95% con- risk of gestational trophoblastic disease is significantly 
fidence limit = 0.4 to 0.9) when obstetric controls were reduced in women with one or more previous live 


used aS comparison group and 0.4 (95% confizence births. Further, in these data there was a statistically 
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significant positive association between number of 
spontaneous abortions and trophoblastic lesions. 

The choice of two control groups seemed the most 
appropriate to guarantee against different potential se- 
lection biases. The obstetric control group consisted of 
women delivered of normal babies: this choice ob- 
viously excluded infertile controls. However, in this 
case, women with only abortive pregnancies also were 
excluded. The control group consisting of patients ad- 
mitted for acute conditions may well have included 
some infertile women who, of course, cannot develop 
trophoblastic disease. Thus, although both control 
groups can be criticized on different grounds (that is, 
exclusion of fertile women with only abortive pregnan- 
cies and inclusion of infertile women) the similar results 
obtained give obvious evidence that the association be- 
tween parity, number of spontaneous abortions, and 
gestational trophoblastic disease cannot easily be ac- 
counted for by selection bias. 

Recall bias might have influenced the risk estimates 
of spontaneous abortions, cases being clearly more sen- 
sitized towards obstetric problems. However, it is ob- 
viously unlikely that recall bias might have had any 
effect on the reported number of live births. Further, 
reproductive history was just one of a large number of 
items on which information was elicited, and at the time 
of data collection, the possible relation between parity, 
fetal wastage, and gestational trophoblastic disease was 
unknown to us and to the interviewers, With regard to 
confounding, the results were virtual ly unmodified 
when several potential distorting factors were taken 
into account, including indicators of socioeconomic sta- 
tus and number of voluntary abortions. 

It is known that partial and complete hydatidiform 
moles are two pathogenetically and perhaps etiologi- 
cally different entities.” In the present study, how- 
ever, no matérial difference in reproductive patterns 
emerged between the two histopathologic subcatego- 
ries, though the numbers of partial moles were possibly 
too limited to permit any definite conclusion. 

The interpretation of previous studies on this subject 
is not obvious, but the results can generally be consid- 
ered in agreement with the present ones. Scott! showed 
in a: comparison with live births in the United States 
that choriotarcinoma was more common in association 
with first, pregnancies. Llewellyn-Jones,’ however, re- 
ported from a high-incidence area (Malaysia) a higher 


risk of hydatidiform mole in multiparous (>6 births): 


women. Yen and MacMahon” reported a significantly 
higher proportion of abortions in the prior pregnancy 
of the molar patients than in controls (16.0% versus 
10.2%), but théir overall data on gravidity showed an 
increasing risk with number of pregnancies as well. 
Finally, Baltazar! reported that the risk of choriocar- 
cinoma was grossly elevated in women with one or more 
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Taole IF. Relative risk estimates of gestational 
traphob astic diseases (and 95% confidence 
intervals) according to reproductive experience, 
Mi.an, Laly, 1980 to 1983 













95% confidence 
interval 






Reprod-<sctive experience Relative risk 





“Para 2 ., abortions 0 


Obstetric controls 0.6 0.4-0.9 

Othe- controls 0.2 0.1-0.3 
Para =., abortions =l 

Obstetric controls 0.8 0.5-1.4 

Othe- controls 0.4 0.2-0.6 
Para 0, abortions 0 1* 


Para 0, abortions 21 
Obstetric controls 1.9 
Othe- controls ; 3.3 


X for heterogeneity: hydatidiform mole vs. obstetric con- 
trob: 13.€6, p = 0.003; hydatidiform mole vs. other controls: 
92.16, p = 0.001. 


*Referance category. 


previous fetal losses. Although the marked effect of the 
fetel loss in that study resulted from scoring an ante- 
cedent mole as a fetal loss, the risk appeared to increase 
with increasing number of previous fetal losses as well. 

Ih conclusion, though there are a few inconsistencies 
between zhe various studies, there appears to be a con- 
sistent bady of evidence on the relationship between 
parity, h:story of spontaneous abortions, and tropho- 
blastic disease. Nonetheless, even accepting the asso- 
ciation observed in the present and other works as real, 
the biologic underlying explanation ts not obvious. 

The increased risk observed in women with a history 
of abortions might be caused by the fact that part of 
previous abortions could have been, in fact, not diag- 
nos2d hydatidiform mole, since it is known that a pre- 
vioas ges-ational trophoblastic disease increases the risk 
of subsequent trophoblastic disease.” Alternatively, a 
simole similarity of risk factors for gestational tropho- 
blastic disease and spontaneous abortions could account 
for the observed association. 

E-owever, when parity and number of previous abor- 
tiors were considered together (Table IV), the major 
factor influencing the risk of gestational trophoblastic 
disease was the existence of one or more previous term 
pregnancies, since the risk estimates were below unity 
for women with one or more children reporting pre- 
vious spcntaneous abortions. Thus, a woman’s ability 
to celiver a child could be a marker of the absence of 
genetic or environmental factor(s) which would favor 
the devepment of gestational trophoblastic disease. 

The present study further confirms that reproduc- 
tive patterns are not associated with an increased risk 
of fersistent disease compared to benign hydatidiform 
mole, “ thus producing no important prognostic im- 
plication. 


Parazzini et al. 
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Theoretical effects of amniotic fluid volume changes o on 


surfactant concentration measurements 


George | H. Nelson, Ph. D., M.D., and. ‘Stephen J. Nelson, M.S. 


Augusta, Georgia, and Charleston, South Carolina 


A baseline model for consideration of the i theoretical effects of amniotic fluid volume changes on surfactant 
concentration measurements has been constructed. The baseline’ data include: (1) a polynomial equation 
that best fits experimental data comparing amniotic fluid lecithin concentration measuremerits to 
gestational age, (2) inflow of 0.450 L of surfactant-poor fluid into the- amniotic fluid per day, (3) outflow of 
0.450 L of surfactant-rich fluid per day, and (4 ) volume of 1.0 L of amniotic fluid between 30 to 31 and 38 


to 39 weeks’ gestation. With this’ model the incremental amounts of lécithin necessary to achieve the 
concentration levels derived from the polynomial equation have been: calculated. The quantity of lecithin 
needed was calculated at intervals of 0.1 day for 56 days..Polyhydramnios and oligohydramnios were then 
allowed to develop hypothetically by modifying the inflow, or outflow of fluid while keeping the quantity of 
lecithin added exactly the same as was determined from the baseline data. Chronic polyhydramnios or 
oligohydramnios had minimal effects on the coricentration measurements. The effects of acute l 
polyhydrarnnios (or oligohydramnios) were greater when ihe change in volume was due to an increased 
(or decreased) volume of inflow as compared to a decreased (or increased) yölume of outflow. (Am J 


OBSTET GYNECOL 1985;152: 870- 78.) 


Key words: Amniotic fluid volume, cuca concentration méasurements, amniotic fluid 


lecithin 


Considerable controversy and misconception. exist 
regarding the relationship between amniotic fluid 
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volume and surfactant concentration measurements. 
Some well-known researchers" in the field of perinatal 
medicine have suggested that in the. face of amniotic 
fluid volume changes concentration measurements are 
subject to significant variation because of dilutional fac- 
tors. Likewise, Cruz’ has stated unequivocally that the 
use of a concentration measurement rather than a ratio 
is subject to “great error” in conditions with associated 
polyhydramnios, such as diabetes mellitus. This con- 
cept is based on the belief that polyhydramnios devel- 
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Table íi Amount of surfactant (lecithin) 
necessary to achieve desired concentration `’ 
measurements i 





Lecithin added 
(expressed as lecithin phosphorus) 


(mg) 





7 i 0.1508 
14 0.2177 
21 0.3039 
28 0.4094 
35 0.5342 
42 0.6782 
49 0.8416 
56 + an 1.0242 





ops in much the same way as if we added a large quan- 
tity of distilled water to the amniotic fluid, thereby re- 
ducing the solute concentrations proportionately. In 
fact, a similar concept was in part the basis for the 
development of the lecithin/sphingomyelin ratio and 
the need to have sphingomyelin i in the equation to serve 


as an. “Internal standard” to which the lecithin could be. 


compared. 5 

At the present time a quantitative lecithin or palmitic 
acid theasurement, the phosphatidylglycerol determi- 
nation (Amniostat-FLM), the fluorescent polarization 
test, the button test, and the shake test, with its newer 
version, the Lumidex-FSI, all rely principally on the 
concentration: of surfactant in the amniotic fluid. AS 
newer tests are developed, it would appear very likely 
that the basis for these tests will be the concentration 
of surfactant i in the amniotic fluid and the use of an 

“internal standard” such as sphingomyelin will grad- 

ually fade from the scene in perinatal medicine. : 

The purpose of this report is to present, from a the- 
orétical and mathematical standpoint, the precise re- 
lationship between amniotic fluid volume and surfac- 
tant concentration measurements. More specifically, we 
examined the effect of the development of chronic and 
acute polyhydramnios and oligohydramnios on the am- 
niotic Auid lecithin concentration measurement. 


Methods 


’ Baseline model. The concentration of amniotic 
fluid acetone-precipitable lecithin (expressed as lecithin 
phosphorus) has been shown to increase with respect 
to gestational age between 30 to 31 and 38 to 39 weeks’ 
gestation. These data serve as the baseline surfactant 
concentration measurements and 30 to 31 weeks’ ges- 
tation is represented by day 0 and 38 to 39 weeks by 
day 56 on the subsequent tables and figures. Baseline 
amniotic fluid volume is considered to be 1.0 L between 


30 to 31 and 3&.to 39 weeks and this is reasonably close E 


to the data reported by Queenan et àl.” The average 
fetus is considered tọ swallow 0.450 L of surfactant- 
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2.2 


y = 0.211 +0.011x +4.373 x 10°? 


Lec. Concentration (mg Lec. P per:Liter). 





0 5 10 15 20 25 30 35 40 45 50 56 
Days 


Fig. 1. Re.ationship between gestational age and amniotic fluid 
lecithin concentration.. Baseline’ model = 1.0 L constant vol- 
ume. Inflow, 0.450 L/day; outflow, 0.450 L/day. 


rich fluid per day as reported by Pritchard.* While it is 
fully rezlized that the turnover rate of water between 
the amriotic fluid and the maternal and fetal com- 
partmerts is large, for practical purposes it is logical to 
consider that there is a. net inflow of surfactant-poor 
fluid (urination) which is’ balanced by the outflow of 
surfactaat-rich fluid (deglutition). 

Therefore, the. baseline physiologic amniotic fuid 
events are considered to be as follows: (1) addition of 
0.450 L of surfactant-poor fluid (urination) per day, (2) 
removal of 0.450 L of surfactant-rich fluid (deglutition) 
per day (3) addition of surfactant (fetal breathing ac- 
tivity), and (4) constant volume of 1.0 L between 30 to 
31 and 38 to 39 weeks’ gestation. ; 

Mathematical and statistical inethodology. A. sec- 
ond-degr ee polynominal equation. was obtained by a 
comput?r regression program’ to describe the baseline 
concentration as a, function of time from day 0 to day 
56. This fit had a multiple correlation coefficient r 
value" sf 0.996 and a p value of <0.001. 

The svstem equation describing the concentration of 
solute (ecithin) in the baseline model was derived as: 


M(t) _ M(t-1) + X) — S/V(t) x M) 


CM = Fi = Vitel W-s 


where C(t) = A, + At + A,t or concentration of sol- 
ute at time t; M(t) = total mass of solute at time t; 
Mit-1) = mass of solute at time t-l (that is, previous 
increment); X(t) = incremental mass of solute added 
at time t; S/V(t) X M(t) = incremental mass of solute 
removed from solution at time t; V(t) = total volume 
at time 1; V(t-1) = volume at time t-1 (that is, previous 
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Lec. Concentration: - 
(mg Lec..P per liter) 

















Volume in Liters (— —} 


0 5 10 1€ 20 25 30 35 40 45 50 56 


Days 


Fig. 2. Effect of maintenance of constant volume of 0.25, 0.50, 2.0, or 4.0 L as compared to baseline 
model of 1.0 L. Inflow, 0.450 L/day; owufiow, 0.450 L/day. A = 0.50 L; B ='0.25 L; C = 2.00 L; 


D = 4.00 L. 


m Contra: 
sesoses A 


Lec. Concentration ` 
(mg Lec. P per liter) 





4.00 
3.00 
— 2.00 


1.00 


0.50 
0.25 


Volume in Liters (-— —) 


0 5 10 15 20 25 30 35 40 45 50 . 56 
Days 


Fig. 3. Effect of development of chrome 2olyhydramnios. A: Inflow, 0. 450 L‘day; outflow, 0.432 L/ 
day; final volume, 2.00 L. B: Inflow, 3.458 Liday; outflow, 0.450 L/day; final volume, 2.00 L. C: 
Inflow, 0.450 L/day; outflow, 0.396 L day; final volume, 4. 00 L. D: Inflow, 0.504 L/day; outflow, 


0.450 ae final volume, 4.00 L. 


increment; W = incremental volume of solvent = daed; 
S = incremental volume of solution removed. 

The first derivative with respect to time of the poly- 
nomial equation was set equal to the- differential of the 


system equation and was solved for the rate of acaicion l 


of solute to the model volume as shown: X(t) = (0 x 
C(t)’ + C(t) x W, where C(t)’ = A, + 2Agt. TLe sys- 
tem equation was then used in a computer prog=ari'to 
calculate the concentration of solute under varyir g vol- 
umetric conditions while the rate of solute addition was 
held constant. A value of 10 calculative incremerts per 
day was chosen and proved sufficient to yield neg igible 


errors, that is, when the baseline Row condition. ‘were. 
- set into the program and the results compared zo the - 


derived concentration equation data, there was gree- 
ment of better than 99.95% on any day. 

The. computer model allows a slight Berne 
swelling of the volume for calculative purposes Fach 
increment consists of three operations, which a~e: (1) 


addition of an incremental amount of solute and sol- 
vent; (2) assuming instantaneous mixing, calculation of 
the concentration of the slightly. enlarged volume of 
solution; (3) withdrawal of an incremental amount of 
solution from the volume. 

‘A total of 560 increments was performed and the 
results were automatically plotted, while 56 daily values 
were printed. The computer program enables the user 
to change the rate of solvent i input, the rate of solution 
removal, and the initial volume of the model. There- 
fore, chronic or acute pol yhydtamnios or oligohydram- 
nios can’ be simulated. 


Results ; 

With the use of data peuo reported, 6 a curve of 
best fit was determined and is illustrated in Fig. 1. It is 
clearly evident from the r and p values that this second- 
degree polynomial equanon fits the experimental data 
very closely. 
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Lec. Concentration 
(mg Lec. P per liter) 





Volume in Liters (———) 
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Days 


Fig. 4. Effect of development of chronic oligohydramnios. +: Inflow, 0.450 L/day; outflow, 0.459 
L/day; final volume, 0.50 L. B: Inflow, 0.450 L/day; outflow, 0.463 L/day; final volume, 0.25 L. C; 
Inflow, 0.441 L/day; outflow, 0.450 L/day; final volume, 0.20 L. D; Inflow, 0.437 L/day; outflow, 


0.450 L/day; final volume, 0.25 L. 


2.2 


OO Control 


1.8 
1.4 
1.0 


0.6 


Lec. Concentration 
(mg Lec. P per liter) 


0.2 





3.00 


2.00 


1.00 
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0 5 10 15 20 25 30 35 40 45 50 56 
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Fig. 5. Effect of development of acute polyhydramnios, inc~eased inflow, 1 week. A: Inflow, 0.593 
Liday; outflow, 0.450 L/day; days 35 to 42; final volume, ¢ 00 L. B; Inflow, 0.593 L/day; outflow, 
0.450 Liday; days 42 to 49; final volume, 2.00 L. C: Inflow, 1.878 L/day; outflow, 0.450 L/day; days 
35 to 42; final volume, 4.00 L. D: Inflow, 0.878 L/day; ouxlow, 0.450 L/day; days 42 to 47; final 


volume, 4.00 L. 


With the hypothesis that 0.450 L of surfactant-poor 
fluid is added to and 0.450 L of surfactant-rich fluid is 
removed from the amniotic cavity each day, leaving a 
constant volume of 1.0 L, the amount of surfactant 
(lecithin) necessary to achieve the concentration values 
in Fig. 1 was calculated. While the actual calculations 
were made so that lecithin was added to the solution 
10 times per day, Table I was constructed (as an ex- 
ample) to illustrate the amount added per day on each 
of 8 specific cays. Once the amount of lecithin necessary 
to be added incrementally every 0.1 day for 56 
days was determined, these data were kept consistent 
throughout the remainder of the study design. 

Fig. 2 illustrates the effect of maintaining a constant 
amniotic fluid volume of 0.25, 0.5, 2.0, or 4.0 L from 
day 0 to day 56 as compared to the baseline value of 
1.0 L. The concentration measurements made on day 


36 with 0.25 and 0.5 L of amniotic fluid were 4.6% and 
3.0% higher than the baseline value and the measure- 
ments made with 2.0 and 4.0 L of amniotic Auid were 
5.5% and 15.6% lower than baseline. 

One can induce an increase in amniotic fluid volume 
by increasing the inflow and keeping the outflow con- 
stant or by decreasing the outflow and keeping the 
inflow constant. Opposite changes will induce a de- 
crease in volume. For the purpose of this report chronic 
polyh+dramnios (or oligohydramnios) was defined as a 
twofadd or fourfold increase (or decrease) in volume of 
1.0 L during a time period of 56 days. Acute polyhy- 
dramnios (or oligohydramnios) was defined as similar 
changes over a time period of 7 or 14 days. 

Fig. 3 simulates the development of chronic poly- 
hydremnios by increasing the inflow (B and D) while 
keepimg the outflow constant and by keeping a constant 
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‘Fig. 6. Effect of development of acuté polyhydramnios, decreased outflow, | week. A: Inflow, 0.450 
L/day; outflow, 0.307 L/day; days 42 tc: 4%;. final volume, 2.00 L. B: Inflow, 0.450 L/day; outflow, 
0.307 Liday; days 35 to 42; final volume 2 00 L. C: Inflow, 0.450 L/day; outflow, 0.021 L/day; days 
42 to 49; final volume, 4.00 L. D: Inficw, 0.450 L/day; outflow, 0.021 L/day: days 35 to 42; final 


volume, 4.00 L. 
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Fig. 7. Effect of development of acute pdlykydramnios, increased inflow, 2 weeks. A: Inflow, 0.522 
L/day; outflow, 0.450 L/day; days 28 to ~2; final volume, 2.00 L. B: Inflow, 0.522 L/day; outflow, 
0.450 L/day; days 35 to 49; final volume, 2.C0 L. C: Inflow, 0.664 L/day; outflow, 0.450 L/day; days 
28 to 42; final volume, 4.00 L. D: Inflov, C664 L/day; outflow, 0.450 L/day; days 35 to 49; final 


volume, 4.00 L. 


. inflow (A and C) while decreasing the outflow. These 
changes resulted in an increase in amniotic fluid volame 
from 1.0 to 2.0 L (B and A) or 4.0 L (D and C), v-hite 
the concentration was decreased at day 56 by 8.3%: (6), 
21.7% (D), 5.1% (A), and 14.3% (C). 

The development of chronic oligohydramnios s d- 
lustrated in Fig. 4. In the first instance the outflow-was 
kept constant (C and D) while the inflow was reduced. 


In the second instance the inflow was kept constart (4; 


and B) while the outflow was increased. In these cases 


the volume was reduced from 1.0 to 0.5 L (A ane CY 
or 0.25 L (B and D). The concentration measurem=n s, 
made on day 56 were 5.1% (C), 7.8% (D), 3.2% (A), ant 


4.6% (B) higher than baseline. 


The effects of acute polyhydramnios are showa ia 
Figs. 5 through 8. Fig. 5 represents an increase in indov 


for 1 week with a constant outflow. The graph also 
demonstrates the effect of variation of time of devel- 
opment of polyhydramnios, that is, day 35 to day 42 
or day 42 to day 49. The percentage decrease in the 
concentration measurements made on day 56 com- 
pared to baseline was as follows: days 35 to 42, 6.0% 
(A) and 19.8% (C); days 42 to 49, 9.1% (B) and 27.2% 


. (D). If the mechanism of development of acute poly- 


hydramnios was different, that is, a constant inflow and 
a reduced outflow for 1:week, then the results were 
considerably altered as illustrated in Fig. 6. The con- 
centration measurements on day 56 compared to base- 
line were decreased as follows: days 35 to 42, 5.5% (B) 
and 12.0% (D); days 42 to 49, 5.1% (A) and 8.1% (C). 
Also the patterns of the curves were strikingly different. 
The immediate effect of acute polyhydramnios was 
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Fig. 8. Effect of development of acute polyhydramnios, decreased outflow, 2 weeks. A: Inflow, 0.450 
Liday; outflow, 0.379 L/day; days 35 to 49; final volume, 2.50 L. B: Inflow, 0.450 L/day; outflow, 
0.379 Liday; days 28 to 42; final volume, 2.00 L. C: Inflow, 0 450 L/day; outflow, 0.236 Liday; days 
35 to 49; final volume, 4.00 L. D: Inflow, 0.450 L/day; outfiow, 0.236 L/day; days 28 to 42; final 


volume, 4.00 L. 
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Fig. 9. Effect of development of acute oligohydramnios, decreased inflow, | week. A; Inflow, 0.378 
L/day; outflow, 0.450 L/day; days 35 to 42; final volume, 0.50 L. B: Inflow, 0378 L/day; outflow, 
0.450 L/day; days 42 to 49; final volume, 0.50 L. C: Inflow 3.343 L/day; outflow, 0.450 L/day; days 
35 to 42; final volume, 0.25 L. D: Inflow, 0.343 Liday; ou flow, 0.450 Liday; days 42 to 49; final 


volume, 0.25 L. 


much greater when the polyhydramnios was due to 
increased inflow (Fig. 5) than when it was due to de- 
creased outflow (Fig. 6). 

Figs. 7 and 8 illustrate similar changes when the poly- 
hydramnios ceveloped during a period of 2 weeks. The 
concentration measurements made on day 56 in Fig. 7 
were reduced by 6.0% (A), 18.4% (C), 74% (B), and 
23.0% (D). The reductions shown in Fig. 8 were 5.5% 
(A), 13.4% (C), 5.5% (B), and 14.7% (D). 

The results of the development of acute oligohy- 
dramnios are presented in Figs. 9 to 12. Fig. 9 illustrates 
the effect of a reduction of inflow and a constant out- 
flow for a period of 1 week. The effects of these changes 
on concentration measurements made on day 56 were 
as follows: days 35 to 42, +3.2% (A) and +4.6% (C); 
days 42 to 49, + 3.2% (B) and +4.6% (D). Fig. 10 dem- 


onstretes the maintenance of a constant inflow and an 
increzse in outflow during a 1-week period. The effects 
on the concentration measurements made on day 56 
were as follows: days 35 to 42, +3.2% (C) and +4.6% 
(D); days 42 to 49, +3.2% (A) and +4.6% (B). 

While there was no difference in the measurements 
made on day 56 between Figs. 9 and 10, the patterns 
of the curves again were markedly different. The im- 
medizte effect of acute oligohydramnios was more 
when the oligohydramnios was the result of reduced 
inflov (Fig. 9) than when it resulted from increased 
outficw (Fig. 10). 

The effects of the development of acute oligohy- 
dramaios during a period of 2 weeks are illustrated in 
Figs. 11 and 12. The concentration measurements 
made on day 56 in Fig. 11 were increased by 3.2% (A), 
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Fig. 10. Effect of development of acute  ligchydramnios, increased outflow, 1 week. A: Inflow, 0.450 
L/day; outflow, 0.522 L/day; days 42 tc 43; final volume, 0.50 L. B: Inflow, 0.450 Liday; outflow, 
0.557 Liday; days 42 to 49; final volume, C25 L, C: Inflow, 0.450 L/day; outflow, 0.522 Liday; days 
35 to 42; final volume, 0.50 L. D: Inflew, 0.450 L/day; outflow, 0.557 L/day; days 35 to 42; final 


volume, 0.25 L. 
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Fig. 11. Effect of development of acute ol gckydramnios, decreased inflow, 2 weeks. A: Inflow, 0.414 
Liday; outflow, 0.450 Liday; days 28 to 42; final volume, 0.50 L. B: Inflow 0.397 L/day; outflow, 
0.450 L/day; days 28 to 42; final volume, 0.25 L. C: Inflow, 0.414 L/day; outflow, 0.450 L/day; days 
35 to 49; final volume, 0.50 L. D: Inflow @,397 Liday; outflow 0.450 L/day; days 35 to 49; final 


volume, 0.25 L. 


4.6% (B), 3.2% (C), and 4.6% (D). In Fig. 12 th: ie 
creases shown were 3.2% (B), 4.6% (D), 3.2% (A), and 
4.6% (C). 


Comment 

It is quite clear from Fig. 2 that the maintenanae >f 
a constant volume of amniotic fluid between 0.25 ard 
4.0 L between 30 to 31 and 38 to 39 weeks’ gestaticn 
has relatively little effect on the concentration mea- 
surement compared to the 1.0 L constant volume. The 
largest effect was seen as a 15.6% dilutional effect vitt. 
a 4.0 L volume. 


Likewise, the development of chronic polyhydam- . 


nios (gradual increase in volume from 1.0 to 2.0 — or 
4.0 L) or chronic oligohydramnios (gradual decrzaze 
in volume from 1.0 to 0.5 L or 0.25 L) had a slight but 


small effect on the concentration measurement. The 
greatest effect was seen as a 21.7% dilutional effect 
when the polyhydramnios (300% increase in volume) 
was brought about by an increase in inflow. There was 
a lesser effect when the polyhydramnios was caused 
by a decreased outflow. In chronic oligohydramnios 
caused by a decreased inflow there was only a 7.8% 


increase in concentration when there was a 75% re- 


duction in volume (1.0 to 0.25 L). There was a lesser 
effect when the oligohydramnios was the result of an 
increased outflow. 

The greatest effect of acute polyhydramnios (Figs. 5 
and 7) was seen when the development of the poly- 
hydramnios (increase in volume of 300%) occurred 
during a period of | week just preceding the sampling 
of the amniotic fluid and was the result of an increase 
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Fig: 12. Effect of development of acute oligohydramnios, increased outflow, 2 weeks. A; Inflow, 
0.450 L/day; outflow, 0.486 Liday; days 35 to 49; final volume, 0.50 L. B: Inflow, 0.450: L/day; 
outflow, 0.486 Liday; days 28 to 42; final volume, 0.50 L., C. Inflow, 0.450 L/day; outflow, 0.504 
Liday; days 35 to 49; final volume, 0.25 L. D: Inflow, 0.450 L/day; outflow, 0.504 L/day; days 28 


to 42; final volume, 0.25 L. 


= in volume of inflow as compared to a reduction in vol- 
«ume of outflow. As can be seen in Figs. 6 and 8, some 
acute defect in fetal swallowing (outflow) resulting in 
polyhydramnios would have much less effect on the 
concentration measurement. 
Likewise, the greatest effect of acute oligohydram- 
nios was seen when the oligohydramnios occurred just 
i prior to amniotic fluid sampling and was caused by a 
decrease in volume of inflow (Figs. 9 and 11) and not 
Jan increase in volume of outflow (Figs. 10 and 12). 
~ Therefore, some acute defect in fetal urination (inflow) 
might significantly affect the concentration measure- 
ment if the timing of the sample was such that the 
amniocentesis was done just at the end of the maximum 
decrease in volume. If additional surfactant-poor Auid 
were to begin to enter the amniotic cavity at the end 
of the acute oligohydramnios event, thereby stabilizing 
the volume at some lower level; the effect of acute ol- 
igohydramnios on the concentration measurement 
would be significantly diminished, as seen in Figs. 9 
and 11. 
Since the obstetrician would more commonly en- 
counter idiopathic. polyhydramnios or oligohydram- 
nios, it would generally not be known if the problem 
~ were one of inflow or outflow. However, one might be 
expected to realize the problem as being one of a 
chronic or an acute nature; one might be expected to 
know the time the problem developed relative to the 
“time of the amniocentesis; and one might be expected 
to realize in certain cases that the problem lay with fetal 
swallowing or urination. In those cases, an understand- 
“ing of these concepts, which are summarized in Table 
II, might well aid the obstetrician inan intelligent eval- 
‘uation of how much a condition of polyhydramnios or 
: -oligohydramnios affects the surfactant concentration 
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Table IL. Effect of polyhydramnios or 
oligohydramnios on an amniotic fluid 
surfactant concentration measurement 


Effect 
Polyhydramnios 
Constant (between 30-38 wk) Small 
Chronic (develops gradually) 
Increased inflow Small 
Decreased outflow Small 


Acute (develops rapidly) 
Increased inflow May be significant 
especially of amnio» 
centesis is done 
at end of develop- 


ment 
Decreased outflow Small 
Oligohydramnios 
Constant (between 30-38 wk) Minimal 
Chronic (develops gradually) 
Decreased. inflow Minimal 
Increased outflow Minimal 


Acute (develops. rapidly) oe 
Decreased inflow May be significant only 
if amniocentesis, is 
done during or 
just after develop- 
ment 


Increased outflow Minimal! 











measurement being reported. In any event, it is quite. 
clear that variations in amniotic fluid volume do not 
influence the results of surfactant concentration mea- 
surements to anywhere near the. extent currently bes- 
lieved by some workers in the field. i 
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Intraligamentary pregnancy resulting in a live infant 


Mark E. Vierhout, M.D., Ph.D., and Henk C. S. Wallenburg, M.D., Ph.D. 


Rotterdam, The Netherlands 


Presented is the case of a woman with an ectopic pregnancy in the left broad ligament, which resulted in a 
live, healthy infant. Despite the characteristic history of am abdominal crisis early in pregnancy and 
complaints of abdominal pain throughout pregnancy, the correct diagnosis was not established until 


cesarean section. (Am J OpsteT GYNECOL 1985;152:878-9.) 


Key words: Ectopic pregnancy, intraligamentary pregnancy, abdominal pregnancy 


Third-trimester abdominal pregnancy is a rare con- 
dition associated with a high fetal loss as well as with 
severe maternal hemorrhage.' We present a case of an 
intraligamentary pregnancy resulting in the delivery of 
a live and healthy infant at 36 weeks’ gestation. 


The patient, a healthy 20-year-old, black woman, 
gravida 4, para 3, was admitted to the Department of 
Surgery in the twelfth week of pregnancy because of 
acute pain in the right iliac fossa. Following the diag- 
nosis of acute appendicitis, a right lower quadrant lap- 
arotomy was performed. A small amount of blood was 
found in the abdominal cavity, but the appendix ap- 
peared to be normal. Through the small incision ouly 
the right side of the enlarged uterus and the right tube 
and ovary could be inspected; no gross abnormalities 
were seen. Because a recent ultrasonogram had been 
interpreted as showing the presence of an intrauterine 
gestational sac, an ectopic pregnancy on the left side 
was considered unlikely. No more bleeding was eb- 
served, and the abdomen was closed. The patient was 
discharged and the pregnancy continued. Except for 
continuing complaints of abdominal pain of varying 
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Fig. 1. The situation after delivery and after partial removal 
of the placenta as seen from behind. 7, Uterus; 2, left broad 
ligament; 3, left fallopian tube; 4, gauze compressing the o0z- 
ing placental bed. 


severity without any apparent cause, there were no ma- 


jor problems until 32 weeks. At that time she developed 


hypertension for which she was admitted at 34 weeks’ 
gestation. Several ultrasound examinations were per- 
formed which showed a normal and apparently intra- 
uterine fetus in cephalic position. Soon after admission 
the patient complained of severe abdominal pain, 
which was associated with an acute drop in hemoglobin 
concentration. A diagnosis of partial abruptio placentae 
was considered but could not be confirmed; repeat fetal 
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cardiotocograms revealed no signs of fetal distress. At 
36 weeks’ gestation cesarean section was performed be- 
cause of severe preeclampsia. During the operation the 
products of conception appeared to be situated be- 
tween the folds of the left broad ligament. A transverse 
incision was made in the anterior fold of the broad 
ligament, and a normal male infant was delivered 
weighing 2560 gm with Apgar scores of 7 and 9 at 1 
and 5 minutes, respectively. The placenta was attached 
to the left side of the uterus and to the posterior fold 
of the broad ligament which was covered by large ves- 
sels. Two units of packed cells were available, and it 
was decided to remove the placenta. The situation alter 
partial removal of the placenta is shown in Fig. 1, Hem- 
orrhage was controlled by pressure at the bleeding sites 
and by clamping and removal of the remainder of the 
left broad ligament with the left ovary and fallopian 
tube. Small parts of the placenta firmly attached to the 
uterus and the pelvic floor were left behind. The post- 
operative course was uneventful, and blood pressure 
~ returned to normal within 3 days. Two weeks after the 
operation the level of B-human chorionic gonadotropin 
in serum was below 2 ng/ml, and it was concluded that 
no active placental tissue was present. Gynecologic ex- 
amination after 6 weeks revealed no abnormalities. 


In retrospect we assume that the patient had an ec- 
topic pregnancy in the left fallopian tube, which in the 
twelfth week of gestation ruptured into the left broad 
ligament. The products of conception continued to de- 





Intraligamentary pregnancy — 


velop normally, but throughout pregnancy the woman 
complained of abdominal pain for which no cause could 
be found. This complaint, together with the abdominal 
crisis early in pregnancy, has been described as being 
characteristic of abdominal pregnancy.’ Nevertheless, 
the diagnosis was not established, which may have been - 
the result, at least in part, of the reassuring ultrason- 
ograms. The ultrasound image of an intrauterme pseu- 
dogestational sac may be misleading in cases of ectopic 
pregnancy. 

An important decision concerns what to do with the 
placenta. Zuspan et al.’ emphasize that no dogmatic 
statement regarding. the management of the placenta. 
can be made; each case must be managed individually. 
In our case parts of the placenta were left behind, and 
resorption was quick and apparently complete. 

An interesting observation is the development of ses 
vere preeclampsia which, in the absence of preexisting ` 
vascular or renal disease, occurred in this multiparous. 
woman and which has. been previously reported to oc- 
cur in patients with abdominal pregnancy” 
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Mondor’s disease in the breast 


Mortimer R. Camiel, M.D. 
Brooklyn, New York 


Mondor's disease is thrombophlebitis of a vein on the anterolateral thoracoabdominal wail. When: it 
involves the breast it may cause undue apprehension. The characteristic appearance is described and 
illustrated. A mammogram is shown, (Am J Oastet Gyneco. 1985;152:879-81.) 


Key words: Mondor’s disease, breast, mammography 


Mondor’s disease occurs most often in females.” It 
is a rare, benign, thrombophlebitis of a superficial vein 
on the anterolateral thoracoabdominal wall, usually in, 
or near a breast. Because it commonly is seen and felt 
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in the breast, it may, when unrecognized, cause undue: 
concern and biopsy. 

The thrombosed vein presents acutely in the breast 
as a painful cordlike structure. It may be tautened when. 
the arm is elevated. The thrombosed vein may be raised 
like a bowstring or lie in a groove or furrow, Occasion- 
ally, it may branch or be shaped like a V or an inverted | 
V. Palpation of it may be better than visual observation; 
but when it is visible, the appearance is characteristic, 
and the breast furrows seen in our patients bore a strik- 
ing resemblance to each other (Figs. 1, A, and 2); and 
to examples in the literature. 
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Fig. 1. A, Classical long furrow seen with Mondor’s disease in the breast. B, Mammogram taken in 
oblique projection demonstrating elongated, sharply demarcated shadow coinciding with cordlike 


thrombosed vein felt on palpation. Skinfold may contribute to shadow. 





Fig. 2. Another typical example of Mondor’s disease. (Repro- 
duced with permission from Camiel MR, Benninghoff DL. 
Mondor’s disease in the breast—superficial thrombophlebitis 
of the thoracoabdominal wall. J Natl Med Assoc 1971;63: 
352-3.) 


Case report 

A 23-year-old woman was seen with an 8-hour history 
of having awakened with severe pain and tenderness 
in her right breast. By afternoon, when she was first 
examined, much of the pain had subsided. A 5.0 cm 
long, tender, cordlike structure was palpated on the 
outer side of the breast, with extension toward the outer 
lower edge of the areola. When the arm was raised, a 
typical furrow could be seen. The tender cord was di- 
agnosed as a thrombosed vein, and the condition was 
recognized as Mondor’s disease (Fig. 1, A). No oral 
contraceptives had been taken during the prior 8 
months. On mammography, the thickened, throm- 
bosed vein and associated furrow could be identified 
(Fig. 1, B). Discomfort continued for about 36 hours 
and thereafter was intermittent for about a week, after 
which no signs or symptoms remained. 


Mondor’s disease is usually described in relationship 
to the breast, but it may occur anywhere on the an- 
terolateral thoracoabdominal wall. It may be seen in 
males. The cause is unknown. Trauma, breast biopsy, 
tight bandaging, and heavy pendulous breasts have 
been suspected. The pathologic picture is that of 
thrombophlebitis, with the thickened cord being due 
to thrombus formation and sclerosing phlebitis. The 
condition is unrelated to pregnancy. 

The diagnosis is usually made clinically by the typical 
appearance and course. There is no reason to suspect 


Volume 152 
Number 7, Part 1 


malignancy, but mammograms taken in suitable pro- 
jections should be helpful in the differential diagnosis. 
If malignancy is suspected by those familiar with Mon- 
dor’s disease, a biopsy is indicated. ‘Thermograms may 
prove to be helpful. Infrared photographs were not 
successful in this patient, but when well taken they may 
show the thrombosed vein and contiguous veins in ex- 
cellent diagnostic detail. 


Mondor's disease in the breast 


The disease is self-limiting, usually lasting from 2 to 
4 weeks. Treatment is symptomatic. 
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Benign nevus (ephelis) of the uterine cervix 


William Dundore, M.D., and Carlos Lamas, M.D. 


Pittsburgh, Pennsylvania 


A case report of a benign nevus of the cervix, consistent with an ephelis, is presented. (Am J OBSTET 


GYNECOL 1985;152:881-82.) 


Key words: Nevus, cervix, ephelis 


Although the presence of melanocytes in the uterine 
cervix was described over 60 years ago, pigmentation 
of the cervix is an unusual occurrence. Of the benign 
pigmented lesions that occur in the skin (i.e., ephelis, 
lentigo, junctional nevus, intradermal nevus, and blue 
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nevus), only cases of blue nevi and a single case of 
lentigo' have thus far been described as occurring in 
the uterine cervix. The following report describes a case 
of a benign nevus of the cervix, consistent with an 
ephelis. Biopsy of the lesion is necessary to rule out the 
possibility of malignant melanoma.” 


Case report 

A hospitalized 48-year-old black, multiparous woman 
presented for a routine gynecologic evaluation. Her last 
such examination had been approximately 4 years pre- 





Fig. 1. Appearance of the lesion as seen with the colposcope ( 13.5). Note the area of depigmentation 


due to the first biopsy. 
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_ Fig. 2. Microscopic appearance (X 165) of the lesion. Note the uniform hyperpigmentation of the 


basal layer and the lack of melanocytic activity. 


viously. She stated that, to her knowledge, the findings 
of all prior pelvic examinations and Papanicolaou 
smears had been unremarkable. Her menstrual history 
was without irregularity. A postpartum tubal ligation 
provided her with contraception. The patient was cur- 
rently under treatment for chronic obstructive pul- 
monary disease and cor pulmonale. 

The patient was grossly obese. Pelvic examination 
revealed a slightly gaping introitus with a moderate 
rectocele formation. The cervix demonstrated a 1.5 by 
1.0 cm. brownish discoloration in the periphery of the 
portio from 11 to 2 o'clock (Fig. 1). The lesion did not 
involve the external os. A Papanicolaou smear and a 
sample biopsy specimen were obtained, and colposcopy 
was performed. Colposcopic findings were unremark- 
able except for the pigmentation changes. The biopsy 
report was “nevus of the cervix.” When the unusual 
nature of this lesion was appreciated, the patient was 
requested to return for colpophotographs and further 
histologic study. Additional biopsy material showed hy- 


perkeratosis, parakeratosis, and pigmentation of the 
basal layer. Melanocytic activity was not observed (Fig. 
2). The lesion was diagnosed as ephelis of the cervix. 


Pigmentation of the cervix is an unusual occurrence. 
Although most of the lesions described have been blue 
nevi or, more rarely, lentigo,’ primary melanoma of the 
cervix is also a possibility.* Even though the cytologic 
smear could provide a clue as to the nature of the lesion 
in some cases, biopsy would still be necessary for a 
complete evaluation and an accurate differential di- 
agnosis. 


REFERENCES 


l. Schneider V, Zimberg S, Kay S. The pigmented portio: 
benign lentigo of the uterine cervix. Diagn Gynecol Obstet 
1981;3:269-71. 

2. Hall DJ, Schneider V, Goplerud DR. Primary malignant 
melanoma of the uterine cervix, Obstet Gynecol 
1980;56:525-9. 














Polyhydramnios and obstructive renal failure: A case report 


and review of the literature 


Anthony M. Vintzileos, M.D., Garry W. Turner, M.D., Winston A. Campbell, M.D., 
Paul J. Weinbaum, M.D., Sheila M. Ward, M.D., and David J. Nochimson, M.D. 


Farmington, Connecticut 


Described is a pregnancy complicated by pregnancy-induced hypertension, polyhydramnios, and 
obstructive renal failure due to an overdistended uterus. A review of the literature disclosed that only five 

such cases have been reported previously. Fetal outcome was generally related to the duration of 
~-gestation at the onset of polyhydramnios. (Am J Osstet Gynecot 1985;152:883-5.) 


‘Key words: Polyhydramnios, obstructive renal failure 


¿i Although uncommon, acute renal failure in preg- 
nancy is usually the result of decreased renal blood flow 
due to hypovolemia, septic shock, or severe preeclamp- 
sia/eclampsia. The purpose of this report is to describe 
a pregnancy complicated by twins, pregnancy-induced 
hypertension, polyhydramnios, and obstructive renal 
‘failure, as well as to review all reported cases’ of ob- 

structive renal failure in pregnancy caused by poly- 
hydramnios. 


. Case report 

A 33-year-old white woman, gravida 3, para 2, was 
referred to the University of Connecticut Health Cen- 
ter at 28 weeks’ gestation for evaluation of marked 
polyhydramnios associated with dyspnea, orthopnea, 
abdominal discomfort, and threatened premature la- 
bor. On the day prior to the referral, an amniocentesis 
had been performed, with the withdrawal of 1100-ml 
of amniotic fluid. Significant history included a primary 
cesarean section at term in 1980 for placenta previa, 
and a repeat cesarean section in 1982. 

On admission, the blood pressure was 140/90 mm 
Hg, pulse was 116 bpm, and respiratory rate was 28 
per minute. The abdomen was tense and tender, and 
the uterine fundus measured 47 cm above the pubic 
symphysis. There was mild peripheral. edema and hy- 
peractive deep tendon reflexes (4+) with three beats 
of clonus. Regular uterine contractions were present. 
The cervix was 1 cm dilated and 100% effaced. Find- 
ings from the rest of the physical examination were 
unremarkable. 
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Ultrasound: evaluation on admission revealed the | 
presence of a twin gestation with discordant fetal. 
growth and gross polyhydramnios surrounding twin A. 

Abnormal laboratory findings included: blood urea 
nitrogen, 45 mg/dl (normal, 7 to 15 mg/dl); serum cre- 
atinine, 2.6 mg/dl (normal, 0.5 to 0.8 mg/dl); and uric’ 
acid, 13.7 mg/dl (normal, 2 to 6 mg/dl). The serum 
sodium was 126 mEq/L (normal, 135 to 145 mEq/L) | 
and bicarbonate was 20 mEq/L (normal, 24 to 30). Cathe.” 
eterization of the bladder yielded only 35 ml of dark- 
colored urine. The urinalysis revealed a specific gravity 
of 1.017, 2+ proteinuria, 10 to 15 red blood cells per- 
high-power field, 0 to 2 hyaline casts, and 0 to 4 gran- ` 
ular casts per high-power field. Arterial blood gases. 
obtained on 2 liters of oxygen mask revealed a pH of 
7.39, Po, of 123 mm Hg, Pco, of 31 mm Hg, and HCO, 
of 19 mmol/L. 

In spite of intravenous hydration, the urinary output 
remained low (5 to 8 ml per hour) and the blood pres- 
sure elevated (140 to 160/85 to 90 mm Hg). Regular 
uterine contractions persisted and progressive cervical 
dilatation was documented. The patient was given mag- 
nesium sulfate intravenously and underwent a repeat 
cesarean section approximately 6 hours after admis- 
sion. At the time of the cesarean section, gross poly- 
hydramnios was noted when the sac of twin A was rup- 


tured; this infant had Apgar scores of 7 and 7 at 1 and an 


5 minutes, respectively. A small amount of amniotic 
fluid was noted when the amniotic sac of twin B was 
ruptured. Twin B was delivered with Apgar scores 
of 7 and 8 at 1 and 5 minutes, respectively. Immedi- 
ately after the uterus was emptied, marked diuresis of 
a large amount of clear urine (approximately 250 to 
300 ml per hour) began. On the first postoperative day, 
the blood urea nitrogen and serum creatinine were 32 
mg/dl and 1.1 mg/dl, respectively. On the second 
postoperative day, the blood urea nitrogen was re- 
ported to be 14 mg/dl and the serum creatinine was 
0.8 mg/dl. The patient was discharged on the seventh: 
postoperative day with normal renal function and uri- < 
nalysis. 
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age on Serum Blood urea 
DMB ise admission Multiple {ndication(s) creatinine nitrogen Unie acid 
< Author(s), year (wk) gestation for admission (mgldD ( mgldl i} (mg/dl) 
< Quigley and 1 33 Twins Dyspnea, 3.8 47 10.6 
= Cruikshank’ abdominal 
(1977) discomfort 
ae 2 21 Twins Dyspnea, Not reported Not reported Not reported 
Re age ii orthopnea 
~, O'Shaughnessy 3 34 Twins Premature 7.6 42 ILI 
et al.” (1980) cervical di- 
a latation 
~ Hamilton et al.’ 4 26 Twins Bed rest 8.4 98.4 Not reported 
<o (1980) 
Seeds et al’ 5 29.5 Singleton Hypertension, 1.9 12 Not reported 
» (1984) with fetal hydramnios 
ae renal cyst 
~Mintaileos et al. 6 28 Twins Dyspnea, 2.6 45 13.7 
(previously abdominal 
unreported discomfort 
- case) 













Table Il, Treatment and outcome in polyhydramnios associated with obstructive renal failure 


Renal function 





















Pregnancy returned.to 
prolongation normal (days) 
Treatment (days) Fetal outcome after delivery 



































cae Amniocentesis (1900 ml), 


Twin A, 2000 gm <4 
amniotomy, delivery Twin B, 1330 gm 
2 Amniocentesis (2000 ml) 3 Twin A, 475 gm (stillborn) Not reported 
A amniotomy, delivery Twin B, 435 gm (stillborn) 
“3 Knee-chest position, amnio- 3 Twin A, 1980 gm 4 
centesis (1000 ml), amni- Twin B, 1860 gm 
otomy, delivery 
40 Transabdominal drainage of 7 Twin A, 530 gm (stillborn) 5 
amniotic fluid (amount Twin B, 430 gm (stillborn) a 
not reported), delivery 
5 Percutaneous drainage of the 49 2730 Gm. Right uretero- 2 Days after 
fetal cyst and continuous nephropexy for uretero- percutaneous 
amniotic diversion shunt- pelvic junction stenosis drainage 
ing of the cyst (Fifteenth day of life) of the fetal 


renal cyst 
6 Amniocentesis (1100 ml), 2 Twin A, 1440 gm 2 
delivery Twin B, 850 gm (neonatal 
death at 20 days) 





: Comment vided only minimum temporary symptomatic relief. 


A review of the literature’ disclosed that only five The prolongation of pregnancy in four of the five pa- 
cases of obstructive renal failure associated with poly- tients with twin gestations ranged between 2 and 3 days, 
hydramnios had been described previously (Tables I and only in Case 4 was the pregnancy prolonged for 7 

- and I). The overdistended uterus was the result of days. An interesting observation is that amniotomy and 
_ polyhydramnios associated with twin gestation in all but delivery produced a rapid return to normal of urine 
‘one case (Case 5). The gestational ages ranged from 21 output, blood urea nitrogen, and serum creatinine. 
to 34 weeks. All patients were oliguric and had elevated When delivery occurred within 2 to 3 days after åd- 
“serum creatinine, blood urea nitrogen, and uric acid mission (Cases 1, 2, 3, and 6), the serum creatinine and 
levels, when this information could be obtained. Con- blood urea nitrogen returned to normal: within 2 tot 
_) servative management was attempted in all cases with days after evacuation of the uterus. In Case 4, the pa- 
twin gestations, but transabdominal amniocentesis: re- tient was managed conservatively for 7 days and im- 


lieved neither the oliguria nor the azotemia and pro- proved only after delivery. The serum creatinine and 
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blood urea nitrogen levels at the fifth postpartum day 
were reported as 91 mmol/L and 5 mmol/L, respec- 
tively (equivalent to | mg/dl and 30 mg/dl, respec- 

< tively). These values are slightly elevated, but no fur- 

` ther follow-up is reported. This might suggest that de- 
lay in delivery may be related to slower return of renal 
function, Fetal outcome is usually related to the du- 
ration of gestation at the onset of polyhydramnios and 
renal failure. The perinatal death rate was 45.4% (four 
stillborn infants.and one neonatal death, and all related 
to extreme prematurity). 

In antepartum management, one should keep in 
“mind that the perinatal mortality rate in patients 
<> treated with repeated amniocentesis is the same as that 
in untreated patients. Since complete bilateral ureteral 
obstruction causing anuria has been successfully treated 
by indwelling ureteral catheters, this therapeutic. mo- 
dality may play an important role in future cases; how- 
~ ever, at the first sign of deterioration of the renal func- 
tion, delivery should be the treatment of choice. 









Polyhydramnios and obstructive renal failure 


In summary, acute renal failure, secondary to an 
overdistended uterus, should be added to the causes of 
renal failure in pregnancy, particularly if the pregnancy 
is complicated by polyhydramnios and twins. Such pa- 
tients should be advised to report if oliguria develops, 


and serum creatinine and blood urea nitrogen levels”: 


should be determined, This monitoring should be un- . 
dertaken even in the absence of respiratory. embar-: 
rassment, since three of the six patients did not have 
such symptoms (Cases 3, 4, and 5). 
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_ Use of the Deaver retractor for exteriorization of ovarian cysts 


at laparotomy 


Js Menczer, M.D. 
Tel-Hashomer, Israel 


A method for the delivery of large benign ovarian cysts through the abdominal incision with use of the 
Deaver retractor is described. This method has facilitated the intact delivery of 11 large benign ovarian 
cysts in cases in which the abdominal incision was relatively small without the need of extending or 


modifying it. (Am J Osstet GYNECOL 1985;152:885-6.) 


Key words: Deaver retractor, large ovarian cysts 


Occasionally when laparotomy is performed in a pa- 
tient with a large benign ovarian cyst, it is difficult to 
deliver it intact through. the abdominal incision. This 
may occur when Pfannenstiel’s incision-as well as when 
the low midline vertical abdominal incision is used. Ob- 
viously when malignancy is suspected, the vertical in- 
cision should be chosen and extended as necessary. 
When malignancy is not suspected, the surgeon is often 
reluctant to extend the incision, since its size, location, 
and shape are often of aesthetic importance, especially 
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to young women. Insertion of the hand in any attempt 
to exteriorize the cyst only further limits the diameter 
of the available space offered by the gaping incision. 
Grasping of the cyst capsule with instruments or use of 
sutures for traction may cause rupture and spillage of 
its contents into the peritoneal cavity. In these instances 
the use of the Deaver retractor blade for intact delivery 
of the cyst has been found to be of great assistance. 
After entry into the abdominal cavity, the retractor 
blade, with its concave surface facing downward, isin- 
serted by guiding it over an arc under the cyst ( Fig-.1). 
When the blade is properly positioned, the. cyst is de- 
livered by gentle upward traction. The width of the 
retractor is chosen according to the size of the cyst and 
the incision. Since the Deaver retractor is thinner than 
the surgeon's hand, it occupies less space, thereby fas 
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Fig. 1. Insertion of the Deaver blade under the cyst. 


cilitating the delivery of the cyst. The blunt edges of 


the Deaver blade minimize the risk of injury to adjacent 
organs, and the even pressure exercised by it on a rel- 


atively large surface of the cyst reduces the chance of 


ru pture. 
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This method has been successfully used by us for 
exteriorization of 1] large benign ovarian cysts in cases 
in which the abdominal incision was relatively small 
without the need of extending or modifying it. 

Eight of the patients had a mucinous cystadenoma, 
two a serous cystadenoma, and one a large benign cystic 
teratoma. The abdominal cavity was entered through 
a Pfannenstiel incision in nine patients and through a 
low vertical midline incision in the remaining two pa- 
tients. In all patients the cyst was delivered intact with- 
out injury to adjacent tissues. 

Recently the use of the soft silicone obstetric vacuum 
cup has been reported! to facilitate delivery of large 
pelvic masses at operation. Although this method seems 
to be effective for solid tumors, it may cause rupture 
when large cystic masses are encountered. Though we 


have used the Deaver blade only for exteriorization of 


ovarian cysts, it presumably may be used also for the 
delivery in an operation of solid pelvic masses. 
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Small bowel obstruction secondary to a prior 


Moschcowitz procedure 


"Jeffrey M. Dicke, M.D. 
San Antonio, Texas 


The Moschcowitz procedure has been advocated for the correction of large enteroceles. Documented 
complications of this technique are rare. Following is a review of this procedure with the presentation of a 
unique delayed complication. (Am J OpsteT Gynecot 1985;152:887-8.) 


Key words: Moschcowitz procedure, enterocele, hernia, bowel obstruction 


In 1912 Dr. Alexis Moschcowitz first described his 
technique for cure of prolapse of the rectum via the 
placement of concentric purse-string sutures passed 
circularly about the cul-de-sac of Douglas, resulting in 
obliteration of this space.' This procedure has subse- 
quently been recommended for the abdominal surgical 
treatment of large enteroceles, as well as those occur- 
ring in women who have undergone prior pelvic or 
vaginal operations, in which case a vaginal approach to 
enterocele repair may be contraindicated. 

Reported complications of this procedure are infre- 
quent; two cases of rectal perforation’ repaired at the 
time of operation and one case of a postoperative rectal 

“hemorrhage” successfully managed conservatively have 
been described following synchronous abdominoperi- 
neal repairs, including Moschcowitz procedures, of 
large enteroceles. Theoretic complications, as elabo- 
rated by Dr. Moschcowitz, include operative insults to 
the ureters and hypogastric vessels as well as residual 
hernial defects secondary to incomplete peritoneal ap- 
proximation. £ l l 

A review of the literature has disclosed no previous 
reports describing the occurrence or clinical implica- 
tions-of such peritoneal defects. The following is a case 
of herniation and near strangulation of a segment of 
small intestine in a patient | year after a total abdominal 
hysterectomy, Moschcowitz procedure, and rectocele 
repair. 


Case report 

B. W., a 39-year-old black woman, entered the Med- 
ical Center Hospital emergency room with a 2-week 
history of increasing bilateral lower quadrant abdom- 
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inal pain. On the day of admission the patient had 
presented with severe generalized abdominal: pain, 
which was exacerbated by any change from a lateral 
recumbent position, The patient denied having other 
systemic symptoms. The patient's past surgical history 
was significant for a total abdominal hysterectomy, 
Moschcowitz procedure, and rectocele repair (per- 
formed for uterine myomas, pelvic relaxation, and. “a 
very deep cul-de-sac”).1 year prior to admission. 

On examination the patient was an obese black... 
woman in severe distress with blood pressure of 140/. 
100 mm Hg, pulse rate 72 bpm, respiration rate 20. 


breaths per minute, and temperature 98.8° F. Abdom- 


inal examination revealed bilateral lower quadrant ten- 
derness with mild to moderate guarding and no re- 
bound; no masses were palpated and the abdomen was 
nondistended. Bimanual examination revealed an ex- 
quisitely tender, cystic cul-de-sac mass, 6 cm in diam- 
eter, which acutely exacerbated the patients symptoms 
when palpated. The remainder of the physical exam: 
ination was unremarkable. Pertinent laboratory data 


included the following: white blood cell count 5700 with 


51 segmented granulocytes and 48 lymphocytes; he- 
moglobin, 13.7 gm/dl; hematocrit, 42.4%. Liver func 
tion tests, electrolytes, blood urea nitrogen, creatinine, 
and coagulation profile values were all within normal 
limits. An abdominal x-ray film revealed dilated loops 
of small bowel with air-fluid levels. Primary diagnostic 
considerations entertained at this time included ad- 
nexal torsion, cystic dilatation of the ovary with possible 
leakage, and/or entrapment by pelvic adhesions: and 
small bowel obstruction. | 

In deference to the impressive symptoms elicited by 
manipulation of the cul-de-sac mass, the decision was 
made to proceed with an exploratory laparotomy. Sub: 
sequent exploration revealed a portion of small bowel 
incarcerated through a peritoneal defect at the apex of | 
the previous Moschcowitz procedure. Lysis of the péri- 
toneum at this site released a 10 cm segment of cyanotic 
small bowel which had herniated through this’ defect 
and was entrapped behind the peritoneum, which had- 
been incorporated into the prior Moschcowitz repair. 
Intraoperative consultation was obtained with the gen- 
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ral surgery saff, who feltthe entrapped segment was 
iable and recommended it be left in situ. The peri- 
toneum at the site of the prior Moschcowitz repair was 
reapproximated with a running suture, taking care to 
eliminate the defect. The remainder of the intracper- 
ative findings were unremarkable, and the patient's 
postoperative course was uneventful. 


- Comment 

a This report illustrates that. in the performance of a 
Moschcowitz procedure, care must be taken not only 
to avoid ureteral injury, but to ensure total obliteration 
of the cul-de-sac hernia; a matter of less immediate 
consequence but with potentially remote sequelae. Pre- 
vention of such a hernial defect is facilitated by ensur- 
ing that closure of the cul-de-sac is complete and that 
~ the peritoneum is approximated without undue tension 





on the purse-string sutures and by taking care to in- 
clude the serosa covering the rectum in the purse-string 
sutures. As demonstrated by this case, when confronted 
by a patient who is presenting with signs and symptoms 
compatible with a small bowel obstruction and. who is 
known to have undergone a previous Moschcowitz pro- 
cedure, one should be alert to the possibility that a 
residual peritoneal hernial defect may be responsible 
for such an event, especially in a patient with no other 
risk factors for bowel obstruction. 
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Microvasculature of preovulatory follicles: Comparison of in _ 
situ and in vitro perfused rabbit ovaries following stimulation 
of ovulation 


Hirokatsu Kitai, M.D.,* Yasunori Yoshimura, M.D.,* Karen H. Wright, M.S., 


Rosemary Santulli, and Edward E. Wallach, M.D. 
Philadelphia, Pennsylvania, and Baltimore, Maryland 


Perifollicular vasculature undergoes significant morphologic changes as ovulation approaches. These 
vascular changes were observed in in-vitro perfused and in situ rabbit ovaries by means of scanning 
electron microscopy of microcorrosion casts. Casts were made in in situ unstimulated ovaries, in situ 
“ovaries stimulated with human chorionic gonadotropin, in vitro perfused unstimulated ovaries, and in vitro 
perfused ovaries after an ovulation-inducing dose of human chorionic gonadotropin, prostaglandin Fa., 
histamine, or norepinephrine, Dilated vessels, extravasation of resin from weakened vessels, and filling 
defects at the apex of the follicle were observed in in situ ovaries 9 to 12 hours after stimulation and in in 
vitro perfused ovaries 4 to 6 hours after human chorionic gonadotropin. In vitro perfused ovaries stimulated 
with prostaglandin F,, or histamine demonstrated. dilated capillaries with extravasation of the resin and 
filling defects at the apex of large follicles. Norepinephrine-stimulated ovaries showed incomplete filling of 
‘vessels, although some large follicles showed extravasation of resin. The occurrence of dilated. vessels, 
‘extravasation of resin, and filling defects is indicative of preovulatory vascular changes in both in situ and 
, in vitro perfused ovaries, regardless of the ovulatory stimulus. (AM J Osstet GYNECOL 1985;152:889-95.) 


Key words: Ovarian morphology, ovulatory changes, microvasculature, scanning electron 


microscopy 


The rabbit follicle is surrounded by a complex cap- 
illary network located between the theca interna and 
the avascular membrane granulosa.'* As the time of 


. ovulation is approached, the perifollicular vasculature 


undergoes significant morphologic changes, including 
an increase in vascular permeability.’ ** The in vitro 
perfused rabbit ovary serves as an effective model by 
means of which the effects of various agents on the 
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follicular vascular system can be investigated. With thë 
use of this perfusion model, ovulation can be consis» 
tently induced by human chorionic gonadotropin; 
(hCG) or other stimulatory agents in an ovary isolated’ > 
from-systemic influences and perfused with a chemi¢. 
cally defined medium.** 
Scanning electron microscopic observation of. vas- 
cular casts was initially used by Murakami" to study 
the capillary network of the rat renal glomeruli. Now, 
with improvements in the technique for preparation of 
vascular casts, this procedure can be applied to the 
investigation of various mammalian microcirculatory 
systems.''"' Previously, Kanzaki etal.’ reported on the 
characteristic vascular patterns of rabbit follicles at var- 
ious stages of development after the administration of 
human chorionic gonadotropin, 
The present study was undertaken for two purposes: | 
(1) to elucidate alterations in perifollicular vasculature. : 
in in situ and in vitro perfused ovaries prior to ovulation 
and (2) to compare these features with those observed 
under experimental conditions which.are known to in- 
duce ovulation in this perfusion system, 
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Fig. 1. In situ ovary from an unstimulated rabbit demonstrating the multilayered vascular network 


of a follicle ( 150). Scale indicates 100 pm. 


Material and methods 


Twenty sexually mature New Zealand white female 
rabbits were used in these experiments. The rabbits 
were isolated for a minimum of 3 weeks prior to the 
experimental procedure under controlled temperature 
and light with free access to Purina Rabbit Chow and 
water. 

In situ ovaries. Microvascular casts were made of in 
situ ovaries of unstimulated rabbits and rabbits treated 
with 100 IU of hCG via marginal ear vein. At laparot- 
omy, ovaries were isolated, anastomotic connections to 
the ovary were ligated, and the ovarian artery was can- 
nulated. The laparotomy was performed on hCG- 
treated rabbits at 3, 6, 9, or 12 hours after administra- 
tion of hCG. Four ovaries from two rabbits were studied 
at each time interval. Four unstimulated ovaries were 
obtained from two rabbits not treated with hCG. In the 
rabbit, ovulation characteristically occurs 10 to 12 hours 
after intravenous administration of hCG. Ten milliliters 
of Mercox unsaturated resin (Ladd Research Indus- 


tries, Burlington, Vermont) was mixed with 0.25 gm of 


resin hardener immediately prior to use. After the in- 
jection of 20 ml of perfusion medium to wash out cir- 
culating blood, the Mercox resin was slowly injected 
with minimal pressure through the ovarian arterial can- 
nula until the resin flowed from the ovarian vein. 

In vitro ovaries. In vitro perfused rabbit ovaries were 
prepared as previously described.” ° Briefly, after can- 
nulation of the ovarian artery as described above, the 
ovary, artery, and vein with supporting adipose tissue 
were removed and placed in an in vitro perfusion sys- 
tem. The ovary was perfused with 150 ml of oxygenated 


tissue culture medium (M199, M. A. Bioproducts, Be- 
thesda, Maryland) supplemented with insulin, heparin, 
streptomycin, and penicillin. The perfusion system, 
consisting of oxygenator, pulsatile pump, and perfu- 
sion chamber, functioned in a constant-temperature 
room, at 37° C. In each experiment, one of the follow- 
ing agents was added to the perfusion medium at the 
onset: hCG (50 IU), prostaglandin F», (100 ng/ml), his- 
tamine (100 ng/ml), or norepinephrine (6 x 1077 mol/ 
L). Histamine was also added hourly and norepineph- 
rine at 30-minute intervals in the same dosages as used 
initially. These agents in the dosage schedules cited 
have been shown to induce ovulation in the in vitro 
perfusion system.” Saline solution (0.1 ml) was also 
added at the onset of perfusion in the unstimulated 
control group. At 4 hours after initial treatment, the 
Mercox resin was injected through the arterial cannula 
of one ovary of each pair with the use of minimal pres- 
sure until the resin flowed from the ovarian vein. At 6 
hours, the arterial system of the contralateral ovary, 
which was treated with the same agent, was injected 
with Mercox. Two rabbits (four ovaries) were used in 
this fashion for each treatment. 

After injection with Mercox, the ovaries from both 
the in situ and in vitro preparations were removed and 
kept at 40° to 50° C for 1 hour to allow the Mercox to 
harden. Each ovary was then placed in 20% potassium 
hydroxide for 3 to 4 days to degrade the ovarian tissue. 
The resultant cast was carefully washed under tap water 
and then air dried. The cast was mounted onto a spec- 
imen holder with carbon paint, coated with 100 to 150 
A gold palladium in a Polaron scanning electron mi- 
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Fig. 2. In situ ovary 6 hours after hCG stimulation demonstrating a monolayer vascular network in 
a follicle (1.4 mm in diameter) and vessel dilatation (arrowhead). Note the small filling defect at the 


apex (arrow) (X 70). Scale indicates 100 pm. 





Fig. 3. In situ ovary 9 hours after hCG stimulation demonstrating dilation of the follicular capillaries 
and extravasation of resin at the follicle apex (arrow) (X70). Scale indicates 100 pm. 


croscope sputter-coating unit. Observations were made 
with an Amray 1200 B scanning electron microscope 
operated at 5 to 15 kV. 

The time at which the ovarian arteries were injected 
with Mercox was chosen to enable progressive exami- 
nation of the vasculature of preovulatory follicles. Our 
previous experience with use of the in vitro perfused 
ovary system showed that the time of ovulation after 
hCG or another stimulatory agent is characteristically 


accelerated. Thus perfused ovaries were injected with 
Mercox at 4 and 6 hours, and in situ ovaries were in- 


jected at 3, 6, 9, and 12 hours after administration of 


hCG. 


Results 

In situ ovaries. The unstimulated in situ rabbit ovary 
demonstrated many basketlike networks of capillaries 
surrounding follicles 200 to 600 um in diameter (Fig. 
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Fig. 4. In vitro perfused ovary 6 hours after addition of hCG to the perfusate demonstrating irregular 
filling defects (arrow) and resin extravasation (arrowheads) (80). Scale indicates 100 pm. 





Fig. 5. In vitro perfused ovary 4 hours after addition of prostaglandin F, to the perfusate dem- 
onstrating flattening and dilatation of vessels with a filling defect (arrow) at the apex (X70). Scale 


indicates 100 pm. 


1). Arterioles, capillaries, and venules of each follicle 
were completely filled with the polyester resin and were 
arranged as microcirculatory units separate from the 
stromal circulation. The follicular vasculature formed 
a complex multilayered network. 

Maturing follicles increased in size after the admin- 
istration of hCG; however, no changes were evident in 
the vascular casts at 3 hours after hCG. At 6 hours after 
hCG, the follicular vessels formed monolayer vascular 


networks with an associated increase in follicle size (1.2 
to 1.6 mm in diameter) (Fig. 2). Dilatation of follicular 
vessels was also observed. 

Nine hours after hCG, the follicular capillaries were 
dilated, and irregular defects in the region of the follicle 
apex could be observed. Extravasation, as demon- 
strated by widespread resin leakage into the intercap- 
illary spaces, was observed at the apex of preovulatory 
follicles (Fig. 3). By 12 hours after hCG, the intrafol- 
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Fig. 6. In vitro perfused ovary 4 hours after the initial exposure to histamine demonstrating dilated 
vessels with a filling defect at the apex (arrowhead). Note the arterial venous shunt (arrow) (X70). 


Scale indicates 100 pm. 


licular space of some follicles contained extravasated 
resin, the defects in the apical region had increased in 
size, and the basketlike architecture was no longer ev- 
ident. 

In vitro ovaries. Follicular vessels of the unstimu- 
lated in vitro perfused ovary were not dilated and ap- 
peared as multilayered vascular networks. After 4 
hours of perfusion, no remarkable difference in the 
appearance of the follicular microvasculature was ob- 
served. The follicular vascular network remained intact 
under the conditions of perfusion in the absence of any 


stimulation. The vascular network during 4 hours of 


ovarian perfusion was similar to that observed in situ 
without hCG, as seen in Fig. 1. 

After ovarian perfusion with hCG for 4 hours, the 
follicular vessels appeared markedly dilated as com- 
pared to vessels in nonfollicular regions of the same 
ovary. Six hours after hCG, irregular filling defects and 
resin leakage were observed at the apical region of fol- 
licles (Fig. 4). The microvascular changes in the per- 
fused ovaries after hCG were observed at an accelerated 
time scale (6 hours) compared to the in situ ovaries (9 
hours). 

Four hours after prostaglandin F.,, stimulation, ova- 
ries showed marked vessel dilatation and filling defects 
at the apex of the preovulatory follicles similar to that 
observed after hCG administration in vitro (Fig. 5). At 
6 hours after administration of prostaglandin F», ex- 
travasation of resin could be seen at the apical region 
of the follicle. Extravasation of resin was extensive and 
invaded the follicular cavity. 


In histamine-stimulated ovaries, as the follicles de- 
veloped, follicular vessels, which formed monolayer 
networks, were markedly dilated (Fig. 6). At 6 hours 
after histamine, extravasation of resin was observed. 

Follicular capillaries of norepinephrine-stimulated 
ovaries were less dilated than those of ovaries perfused 
with hCG, prostaglandin F,,, or histamine. The irreg- 
ular filling defects of the microvascular casts were ob- 
served not only at the apex, but also in the lateral re- 
gions of the preovulatory follicle (Fig. 7). Widespread 
leakage of resin was observed over the entire follicle. 
Follicular vessels were flattened in comparison to the 
vessels of ovaries treated with other stimulants. 


Comment 


This study demonstrated the alterations in the mi- 
crovasculature of preovulatory rabbit follicles in the in 
situ ovary and the in vitro perfused ovary stimulated 
with various agents. Microcorrosion casts prepared with 
a polyester resin used for these scanning electron mi- 
croscopic observations met several criteria: (1) The vas- 
cular system was completely filled by the resin; (2) the 
cast polymerized and dried without shrinkage; (3) the 
supporting tissue was thoroughly macerated.’ '* 

The in vitro perfused rabbit ovary has made possible 
the serial study of the ovulatory process under isolated 
and regulated conditions. Previous studies have con- 
firmed that ovulated ova recovered in this system and 
fertilized in vivo or in vitro develop into normal off- 
spring.'* '’ The perifollicular vascular changes are iden- 
tical in vitro and in situ, although the rate at which they 
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Fig. 7. In vitro perfused ovary 4 hours afer initial exposure to norepinephrine demonstrating both 


apical and lateral filling defects (arrowheads) and extravasation of resin (arrow) (X 70). Scale indicates 


100 um. 


occur is accelerated in vitro. This observation further 
supports the usefulness of the in vitro model for stedy- 
ing perifollicular vascular morphologic changes under 
various experimental conditions. 

The characteristic alterations in the rabbit peritol- 
licular vasculature observed by means of microcorro- 
sion casts prior to ovulation include vasodilatation, 
widespread leakage of resin, and filling defects at the 
periapical region of the preovulatory follicle. Marked 
dilation of the periapical capillaries and venules and 
extravasation of resin could be noted by 4 hours after 
the administration of either hCG, prostaglandin F.. or 
histamine. 

The involvement of prostaglandins in the regulation 
of ovulation has been described in several species, in- 
cluding the rabbit,’ rat," '’ and rhesus monkey.” In the 
rabbit, the intrafollicular levels of prostaglandins F and 
E increase markedly just prior to the time of ovulation. 
Furthermore, the observations that exogenous pros- 
taglandin F», could induce ovulation in the perfused 
rabbit ovary and that inhibition of prostaglandin syn- 
thesis prevents ovulation suggest that prostaglandin F,, 
plays a significant role in ovulation. It has been eon- 
firmed that the vasodilatation activity of prostaglandins 
is responsible for their ability to potentiate exuda- 
tion.2!:? These changes in the vascular system caused 
by prostaglandins may be related to perifollicalar 
edema associated with ovulation.”! 

Ovarian histamine may also play a physiologically 
significant role during ovulation." In the study cited, 
the addition of histamine to the perfusate induced evu- 


lation, whereas the antihistamine cimetidine inhibited 
histamine-induced ovulation in the perfused rabbit 
ovary. Several investigations suggest that the principal 
effect of histamine may be to increase vascular per- 
meability.*" ” Vasodilatation and extravasation of resin 
observed in the perfused ovaries treated with prosta- 
glandin F», or histamine suggest that prostaglandin Fpa 
and/or histamine may achieve ovulation by increasing 
vascular permeability in the wall of the pre- 
ovulatory follicle. These results are consistent with 
those of other reports in that, along with vasodilatation, 
there is an increase in vascular permeability in hCG- 
stimulated follicles approaching the time of ovulation 
in situ.” It is unlikely that extravasation of resin is 
due to injection under pressure, since it is observed in 
the in situ follicular vessels only 9 to 12 hours after 
administration of hCG. Extravasation of resin may be 
secondary to an increase in vascular permeability and/ 
or to a partly disrupted capillary wall. '* 

Immediately prior to anticipated ovulation, resin 
failed to enter the apical vessels. This finding was ob- 
served in both stimulated in situ ovaries and in vitro 
perfused ovaries. Of interest is the fact that the ap- 
pearance of the filling defect was quite different in the 
norepinephrine-stimulated ovaries. In general, the 
presence of filling defects may be attributable to mi- 
crothrombus formation or to the presence of arterio- 
venous shunts.’ Filling defects observed in the peri- 
apical region, as seen with norepinephrine, indicate a 
functional avascular area which may exert an important 
effect on follicular hemodynamics prior to ovulation. 
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The observation of filling defects both at the apex and 
lateral regions of the follicle wall in norepinephrine- 
‘treated ovaries suggests that norepinephrine may cre- 
ate an ischemic change in the preovulatory follicle, 
< weakening it and facilitating rupture. Arteriovenous 
shunts may also cause hemodynamic changes which 

“may be involved in the process of follicle rupture. 

In conclusion, these observations indicate that rabbit 
preovulatory vascular changes are comparable in the 
in situ ovary stimulated by hCG and in the in vitro 
perfused ovary, regardless of the ovulatory stimulus. 
Prior to follicle rupture, dilated vessels and extrav- 
asation of resin may be associated with increased vas- 
cular permeability. The presence of filling defects sug- 
| gests a functional avascular area at the periapical region 
which may weaken the follicle wall and facilitate rup- 
ture. 
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~ Origin of immature teratoma of the ovary 


[ Koso Ohama, M.D., D.M.Sc., Kazushi Nomura, M.D., Etsuji Okamoto, M.D., D.M.Sc., 
: Yasuhiko Fukuda, M.D., D.M.Sc., Toshihiko Ihara. M.D., D.M.Sc., and 
Atsushi Fujiwara, M.D., D.M.Sc. 


«Hiroshima, Japan 


_ Six‘cases of immature teratoma of the ovary were karyotyped and analyzed for chromosomal 
“heteromorphisms, enzyme polymorphisms, and HLA specificities to determine their mechanism of origin. 

Three cases were chromosomally abnormal, with karyotypes of 48,XX, + 14, +21; 47,XX, + 20; and 

47, XXX, respectively, The tumors with 48,XX, + 14, +21 and 47,XX, + 20 karyotypes were heterozygous for 
chromosomal .heteromorphisms which were identical to those of their host and therefore originated from a 

< premeiotic cell or failure of meiosis |. Both had a poor pregmosis. The 47,XXX tumor and the three cases 


-with: normal karyotypes were homozygous for chromosorre heteromorphisms and either homozygous or 

heterozygous for enzyme and HLA markers and therefore: originated from a failure of meiosis II or 
duplication of a mature haploid ovum. All four had an uneventful postoperative course. These observations 
_ show that immature teratomas are like cystic teratomas ir having at least three separate mechanisms of 
origin. However, they are unlike cystic teratomas in having a high proportion with chromosome 

abnormalities and a high rate of malignant transformation. (Am J OssteT GYNECOL 1985;152:896-900.) 


‘Key words: Immature teratoma, chromosome, genetic marker, malignant transformation 


Teratomas of the ovary are divided into two cate- 
gories, cystic teratomas (mature teratomas) and m- 
mature teratomas. Cystic teratomas, which are com- 
posed entirely of mature tissues originating from three 
germ cell layers, the ectoderm, mesoderm, and endo- 
derm, are the most common ovarian tumors in young 
women and have a benign behavior except for malig- 

nant degeneration of mature elements in the tumor. 

- Immature teratomas, representing approximately | % 

of ovarian teratomas, contain immature elements frem 

_ three germ cell layers and have a high propensity tor 

` malignancy, with only 30% to 60% of patients surviving 

~ for 2 years after diagnosis without evidence of malig- 
nant transformation.’ 

Recent genetic studies have shown that cystic tera- 
tomas have a 46,XX normal female karyotype and that 
chromosome and enzyme markers of the tumors are 

«oditferent from those.of their hosts. Linder et al.” found 
that chromosomal heteromorphisms of cystic teratomas 
were homozygous and. enzyme polymorphisms were 
either homozygous or heterozygous, and from these 
findings they postulated that cystic teratomas were de- 
rived from a germ cell after meiosis I by suppressier 
< of meiosis. 11 or by fusion of polar body H with the 
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oocyte. Carritt et al.” found four ovarian teratomas 
showing a heterozygous pattern of chromosomal het- 
eromorphisms and proposed a failure of meiosis I as 
a second mechanism for the origin of ovarian terato- 
mas. Parrington et al.’ studied 21 teratomas and found 
that 11 of 13 teratomas that were homozygous for chro- 
mosomal heteromorphisms were also homozygous for 
all enzyme polymorphisms. In order to explain the ex- 
cess of complete homozygosity they postulated a. du- 
plication of a mature ovum as a third mechanism for 
the origin of teratomas. aes: 

If it is assumed that malignancy of the teratoma is 
associated with homozygosity of a mutant gene (or 
genes), immature teratomas that become malignant 
might be expected to originate largely or wholly by 
duplication of an ovum rather than by failures of 
meiosis | and II]. However, because of their relative 
rarity, mechanisms of origin of immature teratomas 
have not been studied. The present study was under- 
taken in order to elucidate the chromosomal consti- 
tution and the mechanism of origin of immature ter- 
atomas of the ovary by analyses of chromosome het- 
eromorphisms, enzyme polymorphisms of phospho- 
glucomutase | and esterase D, and major histecom- 
patibility leukocyte antigen (HLA) specificities. In this 
paper we will deal with the malignant potential of im- 
mature teratomas in terms of chromosomal constitution 
and gene homozygosity. 


Material and methods 


Six cases of immature teratomas of the ovary shown 
in Table I were examined,.of which detailed clinical 
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Table I. Clinical and pathologic features of six cases 









Origin: of immature teratoma of ovary 
















Case No. Clinical stage 





i 10 IA 

2 19 HC 

3 30 IA 

4 28 IA 
Recurrent tumor 

5 38 IA 

35 IA 


Prognosis 
(after operation) 





Histologic grade* 





NED at 8 yr, 8 mo 
Died, 2 mo 

NED at 5 yr, 8 mo 
Recurrence 8 mo later 
NED at 4 yr, 8 mo 
NED at 2 yr, 11 mo 
NED at I yr, 8 mo 


oe OD NG OO ee OO PS 








NED = No evidence of disease. 
*Histologic grade by Norris et al.° 





Table I. Mode of inheritance of heteromorphic features in immature teratomas of the ovary 















Tissue 





l Host 46.XX TE 
Tumort 46,XX aa aa aa aa 
9 Host 46. XX aa aa aa aa 
“Tumor? 48,.XX,+14,4+21 aa aa aa aa 
3 Host 46,XX aa aa aa aa 
Tumort 46,XX aa aa aa aa 
4 Host 46,.XX aa aa_s! abi aa 
Tumori 47,XX,+ 20 aa aa abı aa 
5 Host 46,XX l aa aa aa 
Tumort 47,XXX aa aa aa 
e Host 46,XX ab] aa jabl aa 


Tumort 46,XX 





“teratoma. 


Chromosomal heteromorphisms* 





Solid-line boxes, A marker transmitted in duplicate to the teratoma. Dashed line boxes, Both markers transmitted t we She 






Enzyme variants 





Esterase. 
D 


Phosphagluco- 
mutase 1 





lab; aa ghd Be 

abi © aa B 

aa OV] 2-1 2-1) 
aa 9,9 w54.w54 2-2 Ly 

lab! tab! (9,w31, 'w51,w5d! Pay il 

abi abi 1 9,w31) w51 wd 2h E 

aa fab (2-1) bl; 

aa aa ESNA 12-1 1-1 

aa aa w24,w24 7, 54 3 

i aa w24,w24 Jwt 


*a and b are symbols and do not represent specific heteromorphism. 


+Primary tumor. 
tRecurrent tumor. 


findings were reported. elsewhere.’ Preoperative diag- 
-nosis of ovarian tumor was made by pelvic and ultra- 
sonographic examination in four cases with a chief com- 
plaint of abdominal mass, and in two cases tumors were 
found incidentally during pregnancy and the puer- 
perium by regular pelvic examination. At operation, 
tumors were localized within an affected ovary in five 
cases (International Federation of Gynecology and Ob- 
stetrics Stage IA), but metastases to the uterus and pel- 
vic peritoneum with ascites were observed in. one case 
(Stage LIC, Case 2). In one of the five cases in Stage [A 
(Case 4) a second operation was required 8 months after 
the first operation because of intraperitoneal tumor 
recurrence. Follow-up study of the patients showed that 
five patients were alive but that the patient with Stage 
IC disease had died 2 months after operation. 

Tissues taken from three different sites in the solid 


portions of the tumors were washed in sterile Ringer’s 
solution, minced with scissors, and cultured in flasks 
(Falcon 3013) containing 5 ml.of Eagle’s minimum es- 
sential medium supplemented with 20% fetal bovine 
serum: When sufficient growth of fibroblast-like cells 





was observed, the culture surface of the flask was gently 
scratched with a pipette to make a free cell suspension, 
A portion of the cell suspension was transferred toia: 


Leighton tube containing a glass slide. After 2 or 3 days re 


of additional culture, cells were treated with colcemid, 
hypotonic solution (equal volumes each of 0.075-mol/ 
L of potassium chloride and 1% sodium citrate), and 
acetic methanol and air-dried. Chromosome prépara- 
tions: of peripheral blood lymphocytes from the patienits 


were made by standard procedures and harvested after 


72 hours’ culture. Some of the slides were treated with 
trypsin and stained with Giemsa for G-banded analysis, 
and others were stained in quinacrine mustard for Q- 
banded heteromorphisms and in chromomycin A, and 
methyl green for R-banded heteromorphisms.’ 

Ceil suspensions from the tumors and peripheral 
blood lymphocytes from the patients were used for 
typing of HLA-A and HLA-B specificities by the stan- 
dard. National Institutes of Health microcytotoxicity 
method.’ Enzyme polymorphisms of phosphogluco- 
mutase 1 and esterase D were analyzed by horizontal: 
starch gel electrophoresis with the use of extracts. of | 
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Fig. 1. Q-banded chromosomes 3, 13, and 15 from Case 6. Q heteromorphisms of homologous 


chromosomes of the tumor showed homozygous pattern transmitted from one of the homologous 


chromosomes of the host. 


culture cells of the tumors and red blood cell hemo- 
lysates of the peripheral blood.” '° These genetic mark- 
ers had previously been shown by us to be reliable im- 
dicators of the origin of hydatidiform moles'! and cystic 
teratomas of the ovary.'* 


Results 


The results of analyses of karyotypes and chrome- 
some, HLA, and enzyme markers of six teratomas and 
their hosts are summarized in Table II. All six patients 
(hosts) had normal 46,XX chromosomal constitutions. 

Three teratomas showed a 46,XX normal fensale 
karyotype, which was determined to be of tumor ell 
origin from the findings of chromosome heteromor- 
phic patterns of the culture cells that were different 
from those of their hosts. The remaining three tera- 
tomas showed nonmosaic numerical abnormalities in 
analysis of more than 50 cells from multiple cultures, 
that is, 48,XX, + 14, +21 (Case 2), 47,XX, + 20 (Case 4), 
and 47,XXX (Case 5). 

Chromosomal heteromorphisms of the teratomas ap- 
peared completely homozygous in four cases (Cases 1, 
3, 5, 6) (Fig. 1), whereas at least one pair of chromo- 
somes in the hosts were clearly heterozygous. In three, 
HLA specificities and enzyme polymorphisms were an- 
alyzed and found to be homozygous in one teratoma 
(Case 3) and heterozygous in two teratomas (Cases 5 
and 6). Chromosomal heteromorphisms are markers 
at, or very close to, the centromere, so that crossing 
over between the centromere and the heteromorphic 
bands is negligible. Therefore teratomas with complete 
homozygosity for Q- and R-heteromorphisms are con- 
sidered to originate from a germ cell subsequent to 


completion of meiosis I either by suppression of meiosis 
II (or fusion of second polar body with an ovum) or 
by duplication of a mature ovum. In tumors originating 
by the former mechanism, HLA and enzyme markers 
are either homozygous or heterozygous depending on 
whether crossing over between the loci in question and 
the centromere has occurred. However, in tumors orig- 
inating by duplication of a mature ovum, all markers 
are homozygous. Thus Cases 5 and 6 were considered 
to result from failure of meiosis II while Cases 1 and 
3 could have resulted from failure of meiosis II or 
duplication of a mature ovum. 

The remaining two teratomas (Cases 2 and 4) were 
heterozygous for chromosomal heteromorphisms (Fig. 
2), and in case 4 HLA and enzyme markers also showed 
a heterozygous pattern identical to that of the host. The 
possibility of contamination with maternal cells in both 
could be excluded because cultures established from 
the teratomas in three separate flasks showed the same 
chromosomal abnormality in all the cells observed. Ter- 
atomas with heterozygous chromosomal heteromor- 
phisms can arise by one of two mechanisms. The first 
is suppression of meiosis I followed by separation of 
chromatids of each homologous chromosome into two 
daughter cells at meiosis II. This will result in some 
enzymes being homozygous that are heterozygous in 
the host as a result of crossing over at meiosis I and 
segregation at meiosis II. The second mechanism is 
mitotic division of a premeiotic cell, by which all the 
genetic markers that are heterozygous in the host will 
also be heterozygous in the tumor, Although homo- 
zygosity of HLA or phosphoglucomutase | markers was 
not seen in the tumor in Case 4, the only case tested, 
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Fig. 2. Q-banded chromosomes 13, 21, and 22 from Case 4. Q heteromorphisms of homologous 
chromosomes of the tumor showed heterozygous pattern similar to those of the host. 


and the exact mechanism of origin in this case and in 
Case 2 cannot be determined because of the small num- 
ber of loci tested. If Cases 2 and 4 arose by suppression 
of meiosis I, their aneuploid constitution must have 
arisen as a result of nondisjunction at meiosis II or the 
first postmeiotic division with subsequent loss of the 
resulting hypodiploid cell line. However, if Cases 2 and 
4 arose from a premeiotic cell, their aneuploid consti- 
tution must have arisen during mitotic division of the 
oogonium. The aberrant behavior of the germ cell may 
be a direct consequence of its abnormal chromosomal 
constitution. 


Comment 
Cytogenetic studies of cystic teratomas of the ovary 
have shown that the vast majority have a normal 46,XX 


'' In our con- 


karyotype but a very few are mosaics. 
tinuing study, 124 of 128 cystic teratomas have a 46,XX 
constitution and only four have numerical abnormali- 
ties, three trisomies and one triploidy. In contrast to 
cystic teratomas, very few cases of immature teratoma 
have been studied cytogenetically. Arias-Bernal and 
Jones" reported an immature teratoma with trisomy 3 
and Kusyk et al. reported a trisomy 12. In the present 
series, three of six immature teratomas showed nu- 
merical abnormalities, double trisomies of 14 and 21, 


trisomy 20, and triple X. Although the total number of 


cases studied is still small, these reports indicate that 
immature teratomas are often associated with a chro- 
mosomal abnormality. 

Hunt and Jacobs'® found trisomy 20 in a high pro- 
portion of in vitro cultures established from complete 
hydatidiform moles and speculated on the correlation 
of trisomy 20 with the potential for malignant trans- 
formation following hydatidiform mole. It is inter- 
esting that trisomy 20 was also found in an immature 


teratoma resulting from parthenogenesis; however, 
there was no consistency in additional chromosomes in 
trisomic and double trisomic immature teratomas re- 
ported thus far. 

Ovarian teratomas arise from a germ cell in a number 
of different ways. In the present series, two of six im- 
mature teratomas arose from a germ cell at or before 
meiosis I. This frequency of meiosis I errors is similar 
to that seen in cystic teratomas, eight of 21 (38%) in 
the study by Parrington et al." and 25 of 61 (41%) in 
the study by Nomura et al. (unpublished data). These 
observations suggest that the origin of mechanisms of 
immature teratomas are similar to those of cystic ter- 
atomas. 

The finding that the two immature teratomas that 
resulted from a premeiosis II error had a poor prog- 
nosis, while the four immature teratomas that arose by 
a meiosis II or post—meiosis II error were associated 
with an uneventful postoperative course, is suggestive 
in terms of the relationship between homozygosity of 
genes and malignant transformation of immature ter- 
atomas. Teratomas are similar to hydatidiform moles 
with respect to their origin and homozygosity of the 
genome. More than 90% of moles originate from the 
fertilization of an empty ovum by a haploid sperm, 
followed by its duplication without cytokinesis, leading 
to a diploid with complete homozygosity of the genes.” 
The minority result from the fertilization of an anu- 
cleate egg by two haploid spermatozoa, resulting in 
heterozygosity for approximately half the genes that 
are heterozygous in the father." At the time when ho- 
mogyzous moles were first ascertained, the high poten- 
tial of moles for choriocarcinoma was considered to be 
associated with homozygosity of a recessive mutation 
of a gene (or genes) which controlled cell growth.'* 
However, data incompatible with this view have re- 





-cently been reported by Wake et al.” and Davis et ak,” 
“who compared the incidence of postmolar sequelae be- 
_ tween patients with homozygous moles and those with 
; heterozygous moles and found malignant transfor- 
mation. to be more common among the heterozygous 
moles. Therefore, results obtained from both immature 
teratomas and hydatidiform moles suggest that, con- 
: trary to expectation, complete homozygosity is at a dis- 
advantage by comparison with heterozygosity in terms 
of malignant transformation. 


- We express our appreciation to Dr. Patricia A. Jacobs 
of the Department of Anatomy and Reproductive Bi- 
ology, University of Hawaii, for critically reviewing the 
manuscript. 
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Peritoneal fluid 6-keto prostaglandin Fin levels in women with 


endometriosis 


Trevor J. Mudge, M.D., Michael J. James, Ph.D., Warren R. Jones, M.D., and 


John A. Walsh, M.D. 
Bedford Park, South Australia 


Peritoneal fluid was collected from women undergoing investigations for infertility at laparoscopy performed 
during the luteal phase. The volume of fluid was recorded and concentrations of 6-keto prostaglandin F,, 
were determined by radioimmunoassay. No difference was found in either the total amount or the 
concentration of 6-keto prostaglandin F,, in the women with or without endometriosis. Furthermore, there 
was no difference in the volume of peritoneal fluid between these two groups of women. We conclude that 
6-keto prostaglandin F,, in peritoneal fluid is not associated with macroscopically visibl2 endometriosis. 


OM: J OSSTET GYNECOL 1985;152: 901- -4.) 


Key words: idomios -keto prostaglandin F,,, peritoneal fluid, infertility 


There is considerable evidence to support an asso- 
ciation between endometriosis and infertility.’ When 
the endometriosis is extensive and there is anatomic 
disorganization of the pelvis, such an association would 
seem, to be readily explained on the basis of impaired 
ovum pickup., With lesser degrees of endometriosis 
such an association, if indeed one exists, is muck more 
difficult to explain. 

It has been suggested that prostaglandins produced 
by the ectopic endometrium may interfere with ovarian 
function.” * Prostaglandins are synthesized by endome- 
trium‘ and it has been demonstrated that high concen- 
trations of prostaglandin F,, inhibit follicular growth 
in mice’ and cause luteolysis in humans® and monkeys.’ 
Furthermore, prostaglandins and thromboxane A, act 
on smooth-muscle. If prostanoids are present in in- 
creased amounts in the peritoneum of women with en- 
dometriosis they may affect tubal function. Studies ad- 
dressing this possibility have shown inconsistent results. 
It has been reported that the levels of prostaglandin 
E,, prostaglandin F,,, 15-keto-13,14- dihydro prosta- 
glandin Fə and thromboxane By are not elevazed in 
the peritoneal fluid of women with endometriosis.* 
Conversely, it has been reported that levels of throm- 
boxane B, (the stable metabolite of thromboxane A,) 
and 6-keto prostaglandin F,, (the stable’ metabo-ite of 
prostacyclin) are elevated in the peritoneal fluid of 
women with endometriosis.’ ; 

In an attempt to resolve this issue, we have measured 
the concentration and determined the total amounts of 
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Fig. 1. Peritoneal fluid concentration of 6-keto prostaglandin 
F,,. Horizonal lines indicate the median values. 


6-keto prostaglandin F,, in the peritoneal fluid of 113 
women. who presented with infertility and who under- 
went laparoscopy as part of their investigation for this 
problem. 
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Fig. 2. Peritoneal fluid volumes. Horizonal tines indicate the 
median values. 


Methods 


Subjects. Women undergoing laparoscopy during 
the luteal phase of the menstrual cycle were studied. 
The majority of women belonged to infertile couples. 
These were divided into two clinical groups designated 
“endometriosis” and “nonendometriosis.” 
group of patients undergoing laparoscopic steriliza:ion 
during .the luteal phase of the cycle and designated 
“fertile” was also studied. At laparoscopy, the total 
amount of peritoneal fluid lying free in the pouch of 
Douglas or in the uterine vesical pouch was aspirated 
into a syringe with a Verres needle through a second 
puncture. The diagnosis of endometriosis was mad=2 on 
the typical appearance of this condition, occasionally 
supplemented by biopsy and histologic information. 
The nonendometriosis group included women with 
adhesions from old pelvic inflammatory disease or op- 
eration or fallopian tube occlusion and those in whom 
the pelvis was normal. No woman in this study was 
having hormone treatment. The peritoneal fluid was 
stored frozen until subsequent assay of prostaglandin 
levels. 


_ Prostaglandin assays. Aliquots (0.5 ml) of peritoneal , 


fluid were acidified (1N hydrochloric acid, 100 ul) and 
tritium- labeled 6-keto prostaglandin F,, (0.005 pCi} was 
added. Prostaglandins were extracted with ethyl ace- 
tate. This solvent was evaporated with nitrogen and Q. 5 
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Fig. 3. Total amounts of peritoneal fluid 6-keto prostaglandin 
Fia: Horizontal lines indicate the median values. 


ml of sodium carbonate (100 pmol/L, pH 10) was added 
to the residue. Aliquots (0.1 ml) of this solution were 
used to calculate the extraction efficiency and to esti- 
mate the amount of 6-keto prostaglandin F,, by radio- 
immunoassay. The radioimmunoassay system used 
commercially available antisera (Seragen Inc., Boston, 
Massachusetts), tritium-labeled 6-keto prostaglandin 
Fi. (Amersham International, Sydney, Australia), and 
6-keto prostaglandin Fia (Cayman Chemical, Denver, 
Colorado). Determinations were usually performed in 
triplicate unless <1.5 ml of peritoneal fluid was col- 


; lected... 


Results 


Endometriosis group versus nonendometriosis 
group. Peritoneal fluid concentrations of 6- keto pros- 
taglandin F,, and the volumes of collected peritoneal 
fluid were measured ’in 113 women attending the Fer- 
tility Clinic. Of this group, 42 women had evidence of 
endometriosis at laparoscopy and 71 women had no 
evidence of this disease. The concentrations of 6-keto 
prostaglandin F,, in the two groups are represented in 
Fig. 1. The median values for the two groups were 


similar (Table I) and although the reer median value 


Volume 152° 
Number 7, Part I 


6-Keto prostaglandin F,, in peritoneal fluid 903 


Table I. Median values of peritoneal fluid volumes and levels of 6-keto prostaglandin F,, 





6-Keto prostaglandin. Fia 





Concentration 





Group (ng/ml) 
Endometriosis 3.2 
(n = 42) i 
Nonendometriosis 2.4 
(n = 71) 
Fertile (ín = 10) 9.2 





was only 3.2 ng/ml, the overall range was very large, 
extending from 0.8 to 98.2 ng/ml. The values for the 
two groups were compared by the Mann-Whitney U 
test (two- tailed) and no difference between the two 
groups was found (a = 0. 05). 

Because prostaglandin concentration is a function of 
the volume of fluid and the. total amount of prosta- 
glandin present, we have also recorded these individual 
parameters.. The distributions of peritoneal fluid vol- 
umes appeared similar in the two groups (Fig. 2) and 
the median values of the two groups were similar (Table 
1). When the peritoneal fluid volumes of the two clinical 
groups were compared (Mann-Whitney U test), no dif- 
ference was found (a = 0.05, two-tailed). The median 
values for the total amount of 6-keto prostaglandin F,, 
present in peritoneal fluid were similar for the two 
groups (Table 1), and although the median values: were 
approximately 25 ng the combined range of values ex- 
tended from 1 to'996 ng (Fig. 3). There was no dif- 
ference in total prostaglandin levels between the two 
groups when compared by the Mann-Whitney U test 
(a = 0.05, two-tailed). 

With regard to the probability of a Type ihe error, we 
have estimated? that there is less than a 0.11 probability 
of concluding that no difference in 6-keto prostaglan- 
din F,, concentrations exists between the two groups 


when, in fact, a difference of =10 ng/ml does exist. : 


The difference in the mean values .of 6-keto prosta- 
glandin F,, concentrations between the two groups re- 
ported by Drake et al.’ was 40.7 ng/ml. 
Endometriosis group versus fertile group. Perito- 
neal fluid concentrations of 6-keto prostaglandin F,, 
and the volumes of collected peritoneal fluid were also 
measured in 10 fertile women who underwent lapa- 
roscopic sterilization. The median values for total 
amount Of prostaglandin, concentration of prostaglan- 
din, and volume of peritoneal fluid are shown in Table 
I. The total amounts of 6-keto prostaglandin F,, in this 
“fertile”. group were compared with those of the “en- 
dometriosis” group by the Mann-Whitney U test (two- 
tailed) and no difference was found (a = 0.05). When 
the concentrations of 6-keto prostaglandin F,, were 
compared between the two groups by the U test (two- 
tailed), there was no difference with a = 0.05, but there 


Total amount Volume 
(rg) (mi). 
24.9 9.1 
25.1 9.0 
26.6 3.8 





was a significant difference with a = 0.08. The fertile 
group hed higher peritoneal fluid concentrations of 6- 
keto prostaglandin Fa than the endometriosis group 
(Table 1). However, this concentration difference was 
a reflection of the lower volumes of peritoneal fluid 
recovered from zhe fertile women when compared with 
the women with endometriosis (Table I) and the perj- 
toneal fluid volumes of these two groups were signifi- 
cantly different (a = 0.05) when compared by the 
Mann-Whitney U test (two-tailed). 


Comment . 


The results of our study indicate that neither the 
amount nor the concentration of 6-keto prostaglandin 
Fia in peritoneal fluid of women with endometricsis was 
different from that in women with no inacroscopic ev- 
idence of endometriosis who belonged to infertile cou- 
ples. These results conflict with those repor ted by 
Drake et al.’ who found that both the amount arid the 
concentration of thromboxane B, and 6-keto prosta- 
glandin F,, were increased in the peritoneal fluid of 
women with endometriosis (n = 14) when compared 
to women without endometriosis (n = 15). However, 
the conclusions of Drake et al.’ must be considered 
equivocal bécause of several aspects of their study meth- 
odology. First, the authors did not indicate if all peri- 
toneal flu:d was sampled at either preovulatory or post- 
ovulatory time points, and second they excluded from 
their nonendometriosis group three women with unex- 
plained infertility who had high levels of 6-keta pros- 
taglandin F,, and thromboxane B, similar to those i in 
their endometriosis group. Although the authors sug- 
gested that microscopic endometriosis may have been 
present in these three women, if this disease was not 
visible macroscopically, it seems invalid to exclude 
them: A further problem with the data was the inap- 
propriate use of the / test to analyze data that were not 
normally distributed.’ 

Although Rock et al.* did not measure 6-keto pros- 
taglandin F,,, they reported that the peritoneal fluid 
concentrations of prostaglandin E,, prostaglandin Fou 
the metabolite of prostaglandin F, and thromboxane 
Bə in women with endometriosis were not different 
from the concentrations in women with no eviderice of 
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endometriosis. The results of Rock et al.® parallel our’ 


results with 6-keto prostaglandin F,, levels although 
these investigators sampled peritoneal fluid during the 
proliferative phase of the menstrual cycles whereas ve 
sampled fluid during the luteal phase for this study: In 
agreement with Rock et al.,® we have found no differ- 
ence in peritoneal fluid volumes between these two 
groups of women. In contrast, Drake et al. reported 
that the peritoneal fluid volumes of women with en: 
dometriosis were greater than those of women without 
endometriosis throughout the menstrual cycle. f 

Comparisons of these studies under discussion are 
difficult for several reasons. The time points of tne 
menstrual cycle at which peritoneal fluid was sampled 
either were not reported or were different for each 
study. Furthermore, the nonendometriosis groups of 
these studies were variously composed of presumably 
fertile women undergoing elective sterilization, infer- 


tile women with pelvic disorders and women with unex- ` 


plained infertility with no evidence of a pelvic factor. 
When we considered fertile women as a separate ccn- 

_ trol group, we observed a higher concentration: of 6- 

keto prostaglandin F,, in the peritoneal fluid compared 


to the concentrations in women with endometriosis. . 


However, this difference resulted from the low pai- 
toneal fluid volumes of fertile women; when tatal 
amounts of 6-keto prostaglandin F,, were analyzed, 
there was no difference between fertile women and 
women with endometriosis. 

In no’single study have all of the principal prosta- 
noids (prostaglandin E,, prostaglandin F,,, 6-keto pros- 
taglandin Fiw thromboxane B,) been measured, bu: it 
is apparent that all of these prostanoids are present in 


various amounts in peritoneal fluid and it is probable’ 


that they arise from various sources. Prostaglandir. F 
is produced by human follicles,” ? prostaglandins E and 
F are produced by human corpora lutea," prostaglan- 
dins E, and F,, are produced by human endometrial 
stromal cells,’ and 6-keto prostaglandin F, and pros- 
taglandin E, are formed by rabbit mesothelial cells." 6- 
Keto prostaglandin F,, was not synthesized by human 
endometrium in one study: We are not aware of at- 
tempts to detect 6-keto prostaglandin F,, synthesis by 
human follicles or corpora lutea. The source of human 
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peritoneal ‘fluid 6-keto prostaglandin F,, may, be the 
mesothelial cells of the peritoneum or it may prove to 
be the ovaries. Whatever the source, peritoneal fluid 6- 
keto prostaglandin F,, levels were not elevated in 
women with endometriosis in this study. 


We wish to thank Miss L. Thorpe for expert technical 
assistance. 
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The partial association of uterine contractions with changes in 
electrocortical activity, breathing, and Pao, in the fetal lamb: 


Effects of brain stem section 


G. J. Hofmeyr,* O. S. Bamford, J. G. Gianopoulos, M. J. Parkes, and G. S. Dawes 


Oxford, England 


In intact fetal lambs near term there was a statistically significant relation between regular small uterine 
contractions and a change to high-voltage fetal electrocortical activity (excess above chance 15%) or 


atrest of breathing (excess 12%). Isocapnic hypoxia also arrested fetal breathing. After brain stem 


transection there was no relation between uterine contractions and the fetal electrocortical activity, but 
isocapnic hypoxia increased the rate and depth of fetal breathing. Similarly uterine contractions were to a 
small extent associated with the initiation of fetal breathing movements which continued for about as long 
as the contraction. We conclude that the occasional effects of uterine contractions are consistent with 
diminished fetal cranial oxygen supply. (AM J OBSTET GYNECOL 1985;152:905-10.) 


Key words: Uterine contractions, fetal behavior, fetal breathing 


In pregnant ewes, before the onset of labor, uterine 
contractions lasting 6 to 8 minutes occur two to three 
times an hour. They are therefore present about one 
quarter to one third of the time. They are accompanied 
by changes from low- to high-voltage electrocortical 
activity and arrest of breathing more frequently than 
changes in the opposite direction.’ The mechanisms 
involved may include increased fetal intracranial pres- 
sure,” compression of the fetal trunk and so stimulation 
of receptors in the heart, lungs, or chest wall, humoral 
messengers from the uterus or placenta, and small falls 
in fetal Pao, which occur during contractions.’ The 
cause of these falls in Pao, is uncertain; the decrease 
in middle uterine arterial How during contractions was 
not considered large enough to influence fetal Pao, 
significantly.’ It is also not known whether the associ- 
ation of uterine contractions with arrest of breathing 
is direct or secondary to the change to high-voltage 
electrocortical activity. 

We have therefore undertaken experiments to define 
the relationship between uterine contractions and fetal 
changes and to assess their biologic importance. Section 
of the brain stem in the upper pons in fetal lambs 
dissociates fetal electrocortical activity from breathing 
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and converts the arrest of breathing during isocapnic 
hypoxia (in intact lambs) to an increase in frequency 
and amplitude.” We have therefore measured the as- 
sociation of uterine contractions with fetal electrocor- 
tical activity and breathing movements in fetal lambs 
which w2re intact or had transected brain stems and 
have calculated the incidence in excess of chance. A 
brief account has been given elsewhere.° 


Methods 


Seventeen Suffolk ewes (mated with Dorsets, of 
which al. but three carried singleton fetuses) were op- 
erated on while under halothane anesthesia. Catheters 
were implanted in a maternal jugular vein and carotid 
artery, in the amniotic cavity, and in the fetal trachea, 
ascending aorta, and inferior vena cava. Pairs of stain- 
less steel (Cooner Wire) electrodes were implanted into 
the uterus and the fetal diaphragm and onto the fetal 
parietal dura.* In six fetuses the aortic catheter was a 
double-lumen PVC oxygen electrode (Searle 200/200) 
calibrated repeatedly in vivo by withdrawal of blood 
samples ‘before and during hypoxia). In five other fe- 
tuses the cerebellum was removed by suction, and blunt 
transection of the upper pons was performed under 
direct vision just below the inferior colliculus. In other 
experiments removal of the cerebellum alone did not 
affect the fetal response to hypoxia. The advantage of 
the operation is that it allows transection at a defined 
level. A minimum of 4 days was allowed for recovery 
from operation. The response to isocapnic hypoxia was 
measured as described previously.® ’ 

At 121 to 134 days’ gestation continuous recordings 
on a Sckwarzer polygraph were made of the uterine 
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Fig. 1. Record from an intact fetal lambat 130 days’ gestation, from above downward, of electro- 
cortical activity (ECoG, raw signal and RHS value filtered at. 3 to 10 Hz), uterine electromyogram 
(EMG), arterial Pag, from a catheter-tipped electrode in the ascending aorta, integrated diaphragm 
EMG, tracheal pressure, arterial pressure, and heart rate. This record was selected to illustrate the 
association that is sometimes present betrzen uterine contractions, the change to fetal high-voltage 
electrocortical activity, and arrest of brezching movements. 


electromyogram; the amniotic pressure; the fetal =lec- 
trocorticogram, raw and filtered; the diaphragm =lec- 
tromyogram; the tracheal pressure (minus amrotic 
pressure subtracted electronically); and (in intacz fe- 
tuses) the continuous arterial Pao,. The filtered =MS 
value of the 3 to 10 Hz component (— 18 db per oc=ve) 
of the electrocorticogram was continuously measared 
and recorded through a 6-second time-constant ate- 
grator, This differentiates more clearly between Jow- 
and high-voltage electrocortical activity.” The records 
were analyzed visually. To avoid bias the onset and 
completion of episodes of uterine electromyographic 
activity, high-voltage electrocortical activity, and br: ath- 
ing and the onset of small falls in Pao, were #ach 
marked with the rest of the polygraph hidden xrom 
view. A transparent grid was used to measure theme 
in 2-minute epochs from the onset of each uterine zon- 
traction to changes in electrocortical activity ard in 
breathing and to falls in Pao, (>1 mm Hg), all occurring 
within the range of — 4 to +16 minutes. The incidence 
of these events was expressed as a proportion 0 the 
number expected by chance; their significance we as- 
sessed with use of a paired ¢ test. Akogether 14 records 
during 315 hours and with 816 uterine contraccons 
were analyzed. 

To examine the effect of increased pressure 1€ ex- 
periments were performed on six lambs with intact=en- 
tral nervous systems. Five liters of warmed normal sa- 
line solution was infused into the amniotic cavity dcring 
30 minutes to ensure distribution of the pressure t» the 
whole fetus. The resting amniotic pressure did not 
change. A broad cuff was placed around the lowe- ab- 


domen of the ewe and inflated to 20 or 40 mm Hg for 
9 + 0.9 minute (mean + SE). The mean increase in 
amniotic pressure was 12.4 + 1.3 mm Hg and was sim- 
ilar whether the cuff was inflated to 20 or to 40 mm 
Hg. Maternal and fetal arterial pH, Po,, and Pco,, were 
measured before and at the end of each compression. 
Changes in electrocortical and breathing activity in 2- 
minute epochs from the onset of compression were 
counted. 

All results are reported as means + SE. All the lambs 
studied remained in good condition throughout and 
after the experimental procedures. 


Results 


Fig. 1 shows an association between uterine contrac- 
tions and a fetal change from low- to high-voltage elec- 
trocortical activity and arrest of breathing, while Fig. 2 
suggests no such association. It was evident that such 
records, even during an hour, do not provide adequate: 
evidence and that long-term statistical ‘analysis was 
needed to establish an association. A preliminary study 
in two fetal lambs at 124 to 134 days’ gestation (111 
hours’ recording with 388 contractions), with normal 
blood gas values, fetal breathing, and electrocortical 
activity, suggested that uterine activity was associated 
with changes in fetal behavior but that the correlation 
was low. l 

A systematic study was then undertaken in four nor- 
mal fetal lambs with intact nervous systems and with 
blood gas values in the normal range (Table I). Breath- 
ing was associated with low-voltage electrocortical ac- 
tivity and was inhibited by isocapnic hypoxia. In these 


Volume 152 
Number 7, Part 1 


ELECTROCORTICOGRAM 
$ draw) 







(iltered) 


IES e O OAA metigis 


- DIAPHRAGM emg. 
100[ : 
mm Hg TRACHEAL PRESSURE 
à 4 

20 
py 
200C 


UTERINE emg. 


B. P. tmm Hg) 


C HEART RATE laam? 


Uterine contractions and effects in fetal lamb 907 









aot menai nen ea at nt ma 
20 5 


1504 meeen, arn parrean A etic On EE A n pa mun pert g Wt marr e 


100|- 
10 Py, mmHg 
20F 





LL. $ 








8 20 


Laaa 
46 MINUTES 60 


Fig. 2. Record from an intact fetal lamb at 132 days’ gestation, from above downward, of electro- 
cortical activity (raw and RMS value filtered at 3 to 10 Hz), breathing movements from diaphragm 
electrodes and tracheal-amniotic pressure, uterine electromyogram (emg), blood pressure, and heart 
rate (from electrecardiogram electrodes), and carotid Pao, This record was chosen to illustrate a 
period when uterine contractions had no apparent effect upon the fetus. 


Table I. Changes in blood gas values during isocapnic hypoxia in intact fetal lambs (n = 4) or after 


section of the brain stem (n = 5) 


FO, PCO, 
(mm Hg) (mm Fig) 


Intact fetal lambs, 19.9 = 0.7 
15 min of hypoxia 11.4 + 0.15* 

Brain stem sectioned, 20.0 + 1.4 
15 min of hypoxia 11.6 + 1.0* 


pH 
51 + 3,7 7.30 + 0.02 
49 + 3.1 7.31 + 0.02 
47+ 14 7.31 + 0.01 
54+ 1.5 7.29 + 0.03 





*p < 0.001. 


four lambs records with 565 uterine contractions were 
analyzed. The results did not differ among lambs and 
have been combined. The mean duration of uterine 
contractions was 6.4 minutes; 89% lasted from 4 to 10 
minutes. At an average of three contractions an hour, 
contractions were present for 19.2 minutes. Henze we 
can calculate the incidence of changes from low- to 
high-voltage electrocortical activity that would coincide 
with contractions if the former were randomly distrib- 
uted in time. The upper part of Fig. 3 shows, in the 
intact fetuses, the relation between uterine contractions 
and the change in fetal behavior, expressed as a pro- 
portion above or below that due to chance (= 1.0). 
During the first 2 minutes from the onset of contrac- 
tions there were statistically significant (p < 0.05) peaks 
in the incidence of changes from low- to high-volt- 
age electrocortical (ECoG LV-HV) activity (1.79 zimes 
greater than chance), arrest of breathing (1.95), and 
falls in Pag, (2.49), which were small (1 to 4 mm Hg). 
The incidence of changes to high-voltage electrocortical 
activity and arrest of breathing fell after the first 2 
minutes from the start of uterine contractions; the in- 
crease above the incidence expected by chance was con- 


fined to the first 5 minutes (hatched area in Fig. 3). This 
composed 29% of the total time and included 44% of 
all changes to high-voltage electrocortical activity and 
42% of arrests of breathing. There was no significant 
relation between uterine contractions and changes 
from high- to low-voltage electrocortical activity (ECoG 
HY-LY) or onset of fetal breathing. 

The analysis in Fig. 3 is a form of signal averaging, 
in which the signal is the onset of a uterine contraction; 
the period covers 20 minutes, the approximate dura- 
tion between contractions. It is obvious that a high pro- 
portion of fetal changes are not associated with con- 
tractions, that is, the correlation is low. The first 6 min- 
utes, of uterine contractions made up 29% of the total 
time and so should have included 29% of the changes 
to high-voltage electrocortical activity if randomly dis- 
tributed. In fact, this time period contained an excess 
of 44% — 29% = 15% of such changes. By the same 
argument the excess of arrests of breathing associated 
with uterine contractions was 12%. 

In the five fetal lambs that underwent transection of 
the brain stem uterine contractions were unaltered, 
with a mean duration of 6.1 minutes. Records with 251 
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Fig. 3. Frequency distribution of changes in fetal electrocor- - 


tical activity from low to high voltage (LV-HV) or vice versa 
(HV-LV) and of the arrest or onset of fetal breathing and falls 
of Pao, in relation to the onset of uterine contractions in 2- 
minute epochs from ~4 to +16 minutes, in four intact fetal 
lambs (above) and five in which the brain stem had been tran- 
sected (below). The hatched areas correspond to the first 6 min- 
utes after the onset of uterine contractions. Statistical signif- 
icance (p < 0.05) where present is indicated by an asterisk. 


contractions were analyzed more than 5 days after op- 
eration while breathing was still episodic; after 10 days 
it tends to become continuous. There was still dissocia- 
tion between electrocortical activity and breathing 
movements (Fig. 4). There was no significant associa- 
tion between uterine contractions and changes in elec- 
trocortical activity (Fig. 4 and the lower part of Fig. 3). 
During isocapnic hypoxia (Table I} breathing contin- 
ued and was enhanced as already described.’ The as- 
sociation of uterine contractions with fetal breathing 
movements was reversed in direction as compared with 
that in intact lambs. During the first 2 minutes from 
the onset of contractions there was a peak in the inci- 


dence of onset of breathing (2.4] times greater than . 


chance), and after 8 to 10 minutes there was a peak in 
the arrest of breathing (1.84); the difference in time 
roughly corresponds to the duration of contractions. 
As in intact fetuses, the correlation between uterine 
contractions and changes in fetal breathing, although 
statistically significant, was low (Fig. 3). 

It will have been noted that the changes in fetal-aortic 
Pao, during uterine contractions were small (mean 2.2 
mm Hg). In other experiments on four intact fetuses 
in which the Pao, was measured continuously we ex- 
plored the effect of mild isocapnic hypoxia; the Pao, 
had to be lowered by at least 6 mm Hg to cause arrest 
of breathing. TA 

Uterine compression caused a 10% fall in maternal 


ARTERIAL P10; | 
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Table II. Blood gas values before and 9.0 + 0.9 
minute after 16 episodes of maternal 
abdominal (and hence uterine) compression 
that raised amniotic fluid pressure by 

12.4 + 1.3 mm Hg in six sheep near term 










Pco, 








: (mm Hg) 
Control 
Ewe 106 + 3.4 40 + 1.8 
Fetus 19.0 + 0.9 44 + 2.2 
Compression : 
Ewe f 95 + 3.5* 38 + 1.0 
Fetus 18.3 + 1.0 44+ 1.9 
*p < 0.002. 


Pao, while the fetal Pao, was not significantly changed 
(Table II). There was no consistent effect on fetal elec- 
trocortical activity or breathing movements. During 
compression the number of changes in electrocortical 
state from low to high voltage did not exceed those 
from high to low voltage, nor did the incidence of ces- 
sation of breathing exceed that of its onset. 


Comment’ 


Nathanielsz et al.' measured the incidence of fetal 
changes during uterine contractions. The number of 
changes from low- to high-voltage electrocortical activ- 

` ity exceeded that from high to low voltage during the 
46 contractions analyzed in two fetal lambs. Various 
measurements of breathing indicated a preponderance 
of arrest over initiation of breathing during 183 to 314 
contractions. Wé have calculated the time course of 
these changes in relation to the onset of uterine con- 
tractions in intact fetuses and found that the association 
with changes to high-voltage electrocortical activity and 
arrest of fetal breathing is strongest during the first 2 
minutes. This corresponds with falls in fetal Pao, (1 to 
4 mm Hg) associated with contractions, bearing in mind 
the relatively slow response time of the intravascular 
Po, electrode (95% in 1 minute). Such small falls in 

' fetal Pao, do not cause arrest of fetal breathing or a 
change in electrocortical activity’ (this paper and un- 
published observations). Partial occlusion of the uterine 
blood supply to decrease fetal Pag, by a mean of 5 mm 
Hg did cause a significantly increased transition from 
low- to high-voltage electrocortical activity in 19 of 30 
trials, that is, with a low correlation.? A greater fall in 
fetal Pao, (10 mm Hg) is required to cause a consistent 
arrest of fetal breathing movements.’ 

It is agreed that a mechanism exists whereby some 
uterine contractions are linked with changes in fetal 
state. As the peak incidence of changes occurs after the 
onset of uterine contractions (Figs. 1 and 3) the con- 
traction may be the primary event. Brain stem section 
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Fig. 4. Record from a fetal lamb at 124 days’ gestation in whizh the brain stem had been transected, 
from above downward, of electrocortical activity (ECoG, RMS value filtered at 3 to 10 Hz), integrated 
uterine and diaphragm electromyogram (EMG), tracheal and arterial pressures, and heart rate. The 
record was chosen to show the association sometimes presen: between uterine contractions and the 
onset of fetal breathing movements. Note that there was no association between fetal electrocortical 


activity and either breathing or uterine contractions. 


reduces the association between uterine contractions 
and electrocortical activity. An association between 
uterine contractions and breathing movements persists 
after brain stem section, but the effect is reversed, as 
is the response to hypoxia. This would be consistent 
with limitation of oxygen supply to the brain (and sys- 
temic arterial’ chemoreceptors), in part because of the 
small fall in Pao, and in part through a rise in intra- 
cranial pressure’ that could limit blood flow. However, 
we also have to take account of the fact that isocapnic 
hypoxia causes a substantial increase in blood flow to 
the medulla, pons, and midbrain in fetal lambs, both 
intact and after section of the brain stem." 

External compression of the maternal abdomen to 
cause a rise in amniotic fluid pressure by 12 mm Hg 
for 9 minutes on average (comparable with or greater 
than that produced by uterine contractions but evenly 
distributed because amniotic fluid volume was in- 
creased by 5 L) caused no significant change in fetal 
Pao, electrocortical activity, or breathing. Therefore, 
the changes induced by uterine contractions are not 
attributable to pressure of itself. They could be due to 
unevenly distributed pressure with distortion of the 
fetal thorax.’ l l 

An alternative proposition, that the fetus initiates the 
uterine contractions, seems léss likely. The contractions 
are not altered by fetal neuromuscular blockade," so 
fetal movenients do not trigger myometrial activity. We 
have already mentioned the fact that fetal changes ap- 
pear to succeed contractions, and changes in fetal state 
are not.always, indeed are rarely, accompanied by uter- 
ine contractions. So if a fetal hormone were released 
to cause both uterine contractions and a fetal change 
(in electrocortical activity and breathing) we must ask 
why the formier are so regular and tie latter so if- 
regular. 


We return to the biologic importance of the associ- 
ation between uterine contractions and fetal state 
changes. If uterine contractions were important to fetal 
development, their absence might be expected to im- 
pair development. This has not'been put to the test in 
fetal lambs. However, in the human, extrauterine preg- 
nancy is compatible with delivery of a normally devel- 
oped infant. In the fetal lamb the correlation between 
regular uterine contractions before the onset of labor 
and irregular episodic fetal changes is low. Only 12% 
to 15% (changes in breathing and electrocortical activ- 
ity, respectively) are’ associated with uterine contrac- 
tions in excess of chance. These variables are therefore 
largely independent of uterine contractions. Their as- 
sociation is casual and not of primary physiologic im- 
portance. 

Other observations demonstrate the independence 
of episodic changes in fetal electrocortical activity and 
breathing from the effects of uterine contractions ex- 
pressed through thoracic compression or through vari- 
ations in fetal Pao, Thus unanaesthetized mature fetal 
lambs still showed episodic changes in electrocortical 
activity, breathing, and signs of sleep states after deliv- 
ery into a warm saline solution bath (the umbilical cord 
being intact and the ewe under epidural anaesthesia’; 
see also unpublished observations). These episodic 
changes persisted in fetuses in utero after maternal 
administration of nifedipine for 2 hours to diminish or 
abolish contractions.” They also continued after section 
of the spinal cord just below the phrenic outflow" or 
after section of zhe brain stem (see Fig. 4), the vagi, or 
carotid nerves. They persisted when the fetal Pag, was 
raised by 4 to 8 mm Hg, by giving the ewe high-oxygen 
mixtures to breathe’ (and unpublished observations), 
or to postnatal ‘evels, by ventilation of the fetal lungs 
in utero.’ Therefore we conclude that these fetal 
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rhythms: are fundamentally indépendent; they may 
rarely be entrained i in association with uterine contrac- 
tions by mechanisms which are not yet clear. 


We thank C. Hanson, R. Belcher, Mrs. F. Knight, and 


Miss S. Kitt for assistance. 
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CURRENT INVESTIGATION 


A study of the NB/7OK and CA 125 monoclonal antibody 
radioimmunoassays for measuring serum antigen levels in 


Ovarian cancer patients 


Suzanne Knauf, Deborah J. Anderson, Robert C. Knapp, and Robert C. Bast, Jr. 
Rochester, New York, Boston, Massachusetts, and Durham, North Carolina 


Serum levels of tumor antigens NB/7OK and CA 125 were determined in 101 samples by 
radioimmunoassays with the use of murine monoclonal antibodies. Among serum samples from ovarian 
cancer patients, elevated NB/7OK levels were found in 87% of samples that contained elevated CA 125 
levels. With either assay, only 2% of patients with nonmalignant diseases had elevated antigen levels.’ No 
quantitative correlation was found, however, between levels of NB/7OK and CA 125. When antigen 
present in serum was purified by gel filtration on Sephacryl $-200, CA 125 eluted with an apparent 
molecular weight in excess of 190 kilodaltons whereas NB/7OK eluted with an apparent molecular weight - 
of 70 kilodaltons. Thus the NB/7OK and CA 125 radioimmunoassays appear io measure two different 
populaticns of antigenic material. (AM J OBSTET GYNECOL 1985;152:91 1-13.) 


Key words: Monoclonal antibody, ovarian cancer, radioimmunoassay 


Tumor-associated antigens may prove useful as 
markers for the detection and monitoring of ovarian 
cancer. Two such antigens, namely, NB/7OK!' and CA 
125,? have been previously described by our laborato- 
ries. NB/7OK appears to be present in most major types 
of epithelial ovarian cancer, while CA 125 appears to 
be a marker for nonmucinous ovarian tumors. Levels 
of both antigens appear to be elevated in sera from 
patients with ovarian cancer when compared to sera 
from patients with benign nontumorous gynecologic 
disease. Monoclonal antibcdies have been prepared 
against each of these antigens and radioimmunoassays 
have been developed for the measurement of serum 
antigen levels’ (Knauf §, et al., submitted for publi- 
cation). ; 

In this communication, we reporta study of NB/7OK 
and CA 125 tumor antigen levels in the sera of ovarian 
cancer patients and control patients with nontumorous 
gynecologic disease and demonstrate that the radio- 
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immunoassays for these two tumor antigens measure 
differer.t antigenic populations. 


Maierial and methods 


Serum samples. -Blood samples were obtained from 
41 patients with benign nontumorous gynecologic dis- 
eases and from 60 patients with confirmed ovarian can- 
cer. Seram harvested from these samples was stored at 
~ 70° C. Samples for testing in the NB/7OK assay were 
selected by R. C. B. to provide CA 125 values in excess 
of 35 U/ml. 

Chromatography of serum on Sephacryl 5-200. 
Pools of sera were prepared from five normal healthy 
control subjects and from six ovarian cancer patients. 
Aliquots of 3 ml from each pool were dialyzed for 4 to 
16 hours at 4° G against phosphate-buffered saline. 
Each dialyzed serum pool was applied separately to a 
1.6 by 64 cm cclumn containing Sephacryl $-200 equil- 


` ibrated in phosphate-buffered saline at room temper- 


ature. Approx:mately 0.8 ml fractions were collected 
at a flow rate of about 26 ml/hr. Fractions were ex- 
amined for antigenic activity by radioimmunoassay and 
for protein content by absorbance measured at 280 nm 
(ODi). 

Assays for measuring antigenic activity. Antigenic 
activity was measured by radioimmunoassays for NB/ 
7OK (Enauf S, et al., submitted for publication) and 
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= 31 SAMPLES 


NB/70K ACTIVITY 





0 2000 4000 6000 8000 10,0c) 
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Fig. 1. NB/7OK and CA 125 activity of 101 serum samples - 


from ovarian cancer patients and control subjects as measr-red 


by radioimmunoassays with the use of murine monocEmal | 


antibodies. NB/7OK activity, is expressed per sample ass:ved, 
(5 wl) and CA 125 activity is expressed per milliliter o£ an- 
. diluted serum. - i 


“Table I; NB/70K and CA 125 levels in 101 
serum samples as measured by 
_ radioimmunoassay* 


NBI/I70K ` 


Nonmalignant gynecologic f 
disease (n = 41) A ; 
$ 0-53 ; 1-37 





` Range 
Mean - a 14 8 
No. and %, of samples 1 (2%) 1 (2%) 
with elevated antigen 
levels 
Ovarian cancer (n = 60) . 
Range : 37-209 162-10,0% 
Mean oye 87 2345 | 
No. and % of samples 53 (87%) 60 (100% 


with elevated antigen 
levels 


*Serum samples were assayed by radioimmunoassays ~ith 
the use of murine monoclonal antibodies as described in +fa- 
terial and methods. Antigenic activity is expressed in tern= of 
arbitrary activity units relative to reference standards. Activity, 
is given per sample assayed in the case óf NB/70K and per: 
milliliter of undiluted serum in the case of CA 125. The =or-' 
mal cutoff values used were 45 and 34 units for the NB/ DK 
and CA 125 assays, respectively. 


"CA 125° as previously described. Both assays use eu 


rine monoclonal antibodies and express antigenic ac- , 
tivity in terms of arbitrary units of activity relative = a 
reference standard. For serum samples, the equivaEnt* 


of 5 and 100 pl of undiluted sample was assayed in che; i 


NB/7OK and CA 125 assays, respectively. For Sepha -yl : 
S-200 column eluates, the equivalent of 10 or 10C pl: 
of every fourth column fraction was assayed for MB/ 
7OK and CA 125 activity, respectively. In all cases, ac~, 
tivity was expressed per sample in the case of the 1B; 
“7OK assay and per milliliter of-undiluted sample i in the’ 
case of the CA 125 assay. ‘ 

Statistical evaluation. Regression analysis was used ' 
to investigate the correlation of serum antigen le-als_ 
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Fig. 2. Sephacryl S-200 chromatography of (A) a pool of serum 
from patients with confirmed ovarian cancer and (B) a pool 
of serum from normal healthy control subjects. Fractions were 
assessed for total protein content by ODeg) and’ for antigenic 


` activity by radioimmunoassay. 


measured by the two radioimmunoassays. For samples 
with an NB/7OK activity level greater than 200 units 
per sample, the value of 200 was used for statistical 
analysis. i 


Results 


Serum NB/7OK and CA 125 antigen levels were de- 
termined in 101 serum samples. The results are'sum- 
marized in Table I and Fig. 1. Not only did the range 
of antigen values differ in the two assays, but the rank 
order of samples was also significantly different. In 
each assay a single sample from a patient with non- 
malignant gynecologic disease was positive. The patient 
with elevated serum NB/7OK levels, however, was not 
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the same patient with elevated serum levels of CA 125. 
Furthermore, analysis of NB/7OK and CA 125 levels 
for the samples by linear regression indicated a value 
for r of 36%, suggesting that the two assays measure 
different antigens. 

Pools of sera from normal healthy control subjects 
and from ovarian cancer patients were fractioned on 
Sephacryl S-200 and the resulting column eluate was 
examined for antigenic activity by radioimmunoassay. 
As can be seen in Fig. 2, CA 125 activity eluted in the 
void volume, indicating a molecular weight in excess of 
10° daltons. By contrast, NB/7OK activity was not ex- 
cluded from the gel and eluted with a molecular weight 
similar to that of bovine serum albumin. 


Comment 

The results presented here indicate that the mono- 
clonal antibody assays for NB/7OK and CA 125 mea- 
sure different antigens in serum and that the level of 
either of these antigens is independent of the other. 
Both assays appear to have specificity for ovarian cancer 
in the serum samples examined. Both assays also have 
a very low rate of false positivity among patients with 
benign, nontumorous gynecologic disease (data pre- 
sented here) and also among apparently disease-free 
control subjects’ (Knauf $, et al., submitted for pub- 
lication). 

The serum samples from ovarian cancer patients ex- 
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amined in this study were selected by R. C. B. for CA 
125 positivity. Of these samples, all but seven also had 
elevated NB/7OK serum levels. Since CA 125 appears 
to be a marker for nonmucinous ovarian tumors, the 
samples in the present study did not include samples 
from patients with mucinous ovarian cancers. Since the 
NB/7OK. assay is capable of detecting tumor antigen in 
this type of pazient, it is possible that (1) the overall 
positivity of the NB/7OK and CA 125 assays may be 
similar if all types of ovarian cancers are considered 
and/or (2) a combination of the two assays may be useful 
for detecting most major pathologic types of ovarian 
cancers. Studies to examine these possibilities are cur- 
rently in progress. 


We wish to acknowledge the assistance of Ms. J. Kal- 
was, Ms. J. Huff, Ms. E. Schaetzl, Ms. A. Battaile, and 
Ms. Ann Rhinehardt. 
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CORRESPONDENCE 





‘Uterine rupture and labor induction 
< with prostaglandin l 
: >To the Editors: 
‘+ 7 Having read the reports on two cases of rupture of 
"_ the unscarred uterus following attempts at induct:cn 
“of labor with vaginal prostaglandin reported by Claman 
et al. (AM J OBSTET GYNECOL 1984; 150:889), I wish to 
draw attention to the presence of a number of speciEc 
` risk factors which apparently were overlooked or im- 
troduced, First, the dose of prostaglandin administe~ed 
was much too large: vaginal dosages of prostaglandin 
E, administered to parous women for both preindu:- 
tion (cervical softening) and induction of labor shod 
not be higher than 5.0 mg whatever the medium (s.1p- 


. pository, tablet, gel) used. Second, in both patients pros- ` 


taglandin treatment was initiated while the myom- 
trium was still under the influence of oxytocin, wkich 
explains the potentiated uterotonic effect of prosta- 
glandin. Finally, reservations can be made regardirg 
the application of potent oxytocic drugs to grand mul- 
tiparous women, and as already mentioned, it is dez- 
nitely asking for trouble to administer 10 mU/mir. of 
oxytocin and 20 mg of intravaginal prostaglandin =, 
sequentially, 
Michel Thiery, M.D., Ph.D. 
Department of Obstetrics ` 
University of Ghent 
Academic Hospital 
De Pintelaan 185, 9000 Ghent Belgium 


Neurofibromatosis: Cause or coincidence of 
pregnancy complications? f 
` To the Editors: ' | 
The communication by Belton et al. (AM J OBSTLT 
GYNECOL 1984;149:468) describes a woman with nea- 
rofibromatosis “complicated” by intrauterine grow.h 
retardation and oligohydramnios. A more probable i^n- 
terpretation of the case would be that poor nutritoa, 
in part related to hyperemesis, led to inadequate wegnt 
gain and placental hypoperfusion, ! perhaps further ci- 


minished by the hypertension, in a woman who Fa- l 


pened to have neurofibromatosis; these events wculd 
lead to intrauterine growth retardation, which is fre- 
quently accompanied by oligohydramnios, and are 30 
common that the rarity of the patient’s disease shculd 
not obscure the much more likely explanation of h=r 
problem. : 
A pity that the placenta was not examined. 
Belinda R. Davies, M.D. 
Hospital Metropolitano è 
Servicio de Patologta, papel 406 
Tlacotalpan No. 59 
Colonia Roma 
Mexico, D. F. 06760 
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Reply 
To the Editors: 

Our report concerning neurofibromatosis in preg- 
nancy was intended to alert clinicians to the possibility 
of underlying vascular involvement and its potential 
adverse sequelae. Greene et al.' have categorized vas- 
cular involvement according to the diameter of the 


vessel: “large” vessels (>1 mm) demonstrate intimal 


hypertrophy, fragmentation of the media and elastic 
laminas, a fibrous adventitial reaction and may be sur- 
rounded by neurofibromatous tissue. “Smaller” vessels 
(<1 mm) demonstrate dysplasia of the vessel wall which 
may consist of a pure intimal form, an intimal-aneu- 
rysmal form, or a periarteriolar nodular form. These 
changes may occur in any arterial vascular bed in the _ 
body, including the uterus. Although the incidence of 
these changes in the vessels in neurofibromatosis is not 
known, they may be common.’ Swapp and Main? pos- 
tulate that hypertension (a well-known risk factor for 
intrauterine growth retardation) may result when af- | 
fected vessels are unable to expand when challenged 
by the increased blood volume during pregnancy. Un- 
der these circumstances one would expect to find “sig- 
nificant” hypertension in association with intrauterine 
growth retardation. We are convinced, however, that 
intrauterine growth retardation may occur soley on the 
basis of vascular involvement affecting uteroplacental 
perfusion independent of the degree of hypertension. 
Further, it is not difficult to imagine that these vascular 
lesions may proliferate because of the influence of preg- 


‘ nancy, as has been commonly noted with the cutaneous 


lesions of neurofibromatosis.” The degree of intrauter- 
ine growth retardation would thus not necessarily re- 
flect the degree of hypertension seen in the clinical 
setting. Because we cannot determine which pregnan- 
cies complicated by neurofibromatosis have vascular in- 
volvement that may impair uteroplacental perfusion, 
we recommend routine serial ultrasound examinations 
to screen for intrauterine growth retardation in this 
group of patients. In addition to intrauterine growth 
retardation, vascular involvement in neurofibromatosis 
may threaten maternal well-being. Brady and Bolan’ 
have recently reported on a maternal death caused by 
a dissecting aneurysm associated with vascular neuro- 
fibromatosis. Clearly, pregnant women with neurofi- 
bromatosis should be considered high-risk obstetric 
patients. 

We would like to reiterate one of our summary state- 
ments: “The maternal weight gain was poor and there 
was coexistent mild hypertension, but these factors 
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alone, in our experience, seldom result in growth re- 
tardation of the magnitude observed. Certairly, the 
possibility of vascular involvement of the uterine cir- 
culation (as described by Gleicher et al.*) resulting in 
reduced uteroplacental perfusion and in dim:nished 
fetal growth cannot be overlooked.” 
James E. Ferguson I, M.D. 
Stephen R. Belton, M.D. 
Section of Maternal-Fetal Medicine 
Department of Gynecology and Obstetrics 
Stanford University School of Medicine 
Stanford, California 94305 
Valarian Catanzarite, M.D., Ph.D. 
Department of Obstetrics and Gynecology 
University of New Mexico 
Albuquerque, New Mexico 87131 
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Umbilical artery waveform? 


To the Editors: 

Fleischer et al. (Umbilical artery velocity waveforms 
and intrauterine growth retardation. AM J OBSTET GY- 
NECOL 1985;151:502) report their continuing experi- 
ence with continuous-wave Doppler measurement of 
peak-systolic/diastolic ratio of the umbilical artery 
waveform in normal and growth-retarded ges-ations. 
A normal range for gestational age of this ratio is de- 
scribed. 

I am concerned with the certainty with which vessel 
identification is made. In the material and methods 
section of this article and its parent article,' the Coppler 
transducer (without the concurrent use of linear-array 
real-time ultrasound) identifies the umbilical artery by 
the characteristics of its waveform. The transducer has 
a fixed effective depth of 8 cm. In the earlier article,’ 
it is stated that “the fetal aorta waveform is easily dis- 
tinguished from the umbilical artery flow pattern be- 
cause of its triangular shape and lack of diastolic flow, 
as opposed to the umbilical arterial flow, which has an 
exponential decay from systole and a tapering diastolic 
component.” 

I disagree with Fleischer et al. with regard to this 
differentiation. Previous reports using concurrent lin- 
ear-array and Doppler ultrasound with variable depth 
gating (that clearly identify sampling to be from the 
fetal aorta) have demonstrated the tapered diastolic 
component to be a normal part of the waveform of the 
fetal aorta.” * Altertions of diastolic waveform in the 
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Fig. 1. Fetal aortic waveform in two patients (A and B). Note 
sampling is clearly from the fetal aorta in each case. 


fetal aorta have been described** which are similar to 
those reported by Fleischer et al. and attributed to the 
umbilical artery. In our own ultrasound unit we have 
examined the fetal aortic waveform in 50 patients (in 
an ongoing study) using pulsed Doppler fixed at a 55 
degree angle to a linear-array transducer. More often 
than not, a waveform is obtained that has a diastolic 
component similar to, if not identical to, that ascribed 
to the umbilical artery by Fleischer et al. in their blind 
technique (Fig. 1). Is it possible that what Fleischer et 
al. have described as waveform from the umbilical ar- 
tery is at times, if not frequently, produced by the fetal 
aorta? Would not the concurrent use of linear-array 
ultrasound in at least a portion of their patients be 
necessary to demonstrate that the waveform measured 
is consistently from the umbilical artery? 

Joseph A. Spinnato, M.D. 
Department of Obstetrics and Gynecology 
University of South Alabama Medical Center 
Mobile, Alabama 36617 
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2. Griffin D, Bilardo K, Masini L, et al. Doppler blood lbw 
waveforms in the descending thoracic aorta of the human 
fetus. Br J Obstet Gynaecol 1984;91:997. ` 

3. Jouppila P, Kirkinen P. Increased vascular resistance inthe 
descending aorta of the human fetus in hypoxia. Br J Db- 
stet Gynaecol 1984;91:853. 


Reply 
To the Editors: 

We appreciate that Dr. Spinnato commented on zur 
recent publication on umbilical artery velocity wzve- 
forms. Most investigators now believe that there s a 


definable diastolic velocity component in the descexd-. 


ing aorta of the average—for—gestational age fetus. We 
would not disagree with this contention; however, the 
diastolic signal is frequently quite noisy or turbul-=nt, 
hence we had decided not to use it as a useful sitefor 


fetal evaluation. This concern seems to have been r=in-. 
forced by the reports of normal aortic flow. For exarrple. 
in Griffin et al.’ normal rates of 246 ml/kg/min =re’ 


reported, but others suggest values averaging 16E to 
216 ml/kg/min.* 

Dr. Spinnato’s illustrations highlight how disag-2e- 
ments may arise. As he mentioned, their equiprr=nt 
differs from ours. The spectral analysis may differ, nd 
the time-frame freeze appears to be different. Eur- 


thermore, a fetal tachycardia may also influence the, 


diastolic component. Hence comparisons are peb- 
lematic. 

We have had the opportunity of studying more tan 
a thousand fetuses and are convinced that our hypezh- 
esis is reasonable; that is, in most circumstances 1 is 
easy to differentiate aortic signals from umbilical. Abr- 
tic systotic/diastolic ratios are normally around 7 © 8 
whereas umbilical ratios are ~2.5 to 3 and rarely =6. 
The advantage of a continuous-wave system witout 
linear-array imaging is that repetitive studies car: be 
carried out without exceeding current establiszed 


safety guidelines and that a powerful diagnostic tol is, 
available at the bedside or in the office rather thax in’ 


an expensive laboratory.. 


Adiel Fleischer, N D.. 


clo Harold Schulman, M.D. 

© Department of Obstetrics and Gynecology 
- Nassau Hospital 

249 First Street 

Mineola, New York 11501 
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Cicatricial pemphigoid of the vulva 
To the Editors: 

I was interested to read the report “Bullous p=m- 
phigoid of the vulva: A case report” by Stage et al. AM 
J OBSTET GyNECOL 1984;150:169). 
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The fact that the patient had lesions on the scalp and 
in the mouth and pharynx makes it likely that she had 
cicatricial pemphigoid rather than bullous pemphigoid. 
The latter condition very rarely affects mucosal sur- 
faces whereas such involvement and also lesions of the 
scalp and vulva are common in the cicatricial type. 

It may therefore be highly relevant that the patient 
was taking a B-blocking agent since, as the authors point 
out, there is a previous reference in the literature to 
the particular relationship of a B-blocker to anogenital 
cicatricial pemphigoid. 

C. M. Ridley 
Whittington Hospital 
St. Mary’s Wing 
Highgate Hill 
London, England N19 5NF 


Reply 
To the Editors: 

Dr. Ridley’s comments on our report “Bullous pem- 
phigoid of the vulva” are indeed pertinent and appre- 
ciated. The format of this presentation required brevity 
and did not allow for any discussion of bullous diseases 
in depth. 

Bullous pemphigoid is a chronic, benign, vesicular 
disease of the skin and mucous membranes. Lesions of 
the vulva may occur, but vaginal lesions are rare. The 
bullae are subepidermal, and a linear deposit of IgG, 
IgM, and/or complement can be demonstrated by im- 
munofluorescent studies along the basement mem- 
brane zone in 90% of patients. In addition to subepi- 
dermal bullae, dense eosinophilic and perivascular 
lymphohistiocytic infiltration of the dermis is noted mi- 
croscopically. Benign mucous membrane pemphigoid, 
or cicatricial pemphigoid, is a variant of bullous pem- 
phigoid involving mainly the mucous membranes in- 
cluding the buccal membranes, nasal mucosa, larynx, 
esophagus, genitalia, and anal area. Skin lesions occur 
in only 10% to 30% of such patients. Chronic erosions 
of the mucous membranes in benign mucous mem- 
brane pemphigoid can often lead to symblepharon of 
the eye and blindness, and adhesions and strictures of 
the larynx and esophagus as well as in the vagina. Be- 
nign mucous membrane pemphigoid tends to run a 
more chronic course and is at times less responsive to 
therapy. Circulating antibodies to the basement mem- 
brane zone antigens are present in 90% of patients with 
bullous pemphigoid, but contrary to what was previ- 
ously thought, differentiation between bullous pem- 
phigoid and benign mucous membrane pemphigoid 
cannot be made by the presence or absence of circu- 
lating antibodies.’ In one study, mucous membrane in- 
volvement was especially noted in patients with bullous - 
pemphigoid when indirect immunofluorescent studies 
were negative.” The pathologic picture is identical in 
both, but there is a lower incidence of circulating an- 
tibodies in benign mucous membrane pemphigoid as 
well as a tendency to ocular involvement, slow healing, 
and scar formation. No consistent laboratory data ex- 
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cept biopsies and immunofluorescent studies are help- 
ful in making the diagnosis. 

In trying to satisfactorily answer Dr. Ridley’s question 
as to whether the case reported represents bullous pem- 
phigoid or benign mucous membrane pemphigoid (cic- 
atricial pemphigoid) the following features were eval- 
uated: (1) The perineal lesion was felt to have origi- 
nated on the perineal skin and extended to the mucosa 
of the labia minora. The vagina was not involved. (2) 
The lesions healed rather promptly with steroid treat- 
ment, and there was no scarring. (3) There was no eye 
involvement. (4) Although the indirect immunoflu- 
orescent studies on circulating antibodies were nega- 
tive, this is in accordance with the reported greater 
involvemeni of mucous membranes involvement when 
indirect immunofluorescent studies are negative. 

Anson H. Stage, M.D. 
Department of Obstetrics and Gynecology 
Greenville Hospital System 
Greenville, South Carolina 29605 
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Assessing risks of midtrimester amniocentesis 
To the Editors: 

I was pleased to see the recent publication by Crane 
and Kopta, entitled “Genetic amniocentesis: Impact of 
placental pesition upon the risk of pregnancy loss” (AM 


J Osstet GyNEcOL 1984; 150:813). They are to be con- . 


gratulated on their excellent outcome ‘record, and I 
would strongly support their suggestion that the use of 
real-time sonographic guidance, small gauge needles, 
and efforts co avoid the central portion of anterior pla- 
centas are important in achieving such an excellent rec- 
ord following midtrimester amniocentesis. 

They concluded that transplacental amniocentesis is 
associated with little if any increased risk of reproduc- 
tive loss. Unfortunately, the data presented in this cur- 
rent manuscript do not support that conclusion for the 
reasons Outlined in Table I. The three groups (A, B, 
and C) assume that the “true” rate of loss in amnio- 
centesis is between 0.1% and 1% depending on whose 
data one chooses to believe and what one’s biases are. 
If one hypothetically presumes that traversing the pla- 


Table I. Assumed rates of reproductive loss (%) 
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centa doubles the “true” rate of loss as we suggested 
in our 1982 publication (AM J OBSTET GYNECOL 
1982; 143:653), you will see by the table that the num- 
bers of patients in the groups presented in Dr. Crane’s 
work are not large enough to detect such a minor in- 
crease in risk. For example, if a true rate of loss is 0.5% 
and traversing the placenta doubles that risk to 1%, 
then at a 5% significance level with use of a two-tailed 
Fisher’s exact test, the current study group sizes would 
only have a 10% chance of detecting such a change 
(0.099). Probably closer to the truth is the difference 
between 0.1% and 0.2%, wherein the current study 
group sizes would only have a 0.3% chance (9.003) of 
detecting such a change at a 5% significance level. 

As the authors noted in their manuscript, occasion- 
ally one can observe bleeding from the choricnic plate 
under ultrasound following amniocentesis in which the 
needle has traversed the placenta. My bias would be 
that if one does that enough times eventually one will 
exsanguinate a midtrimester fetus. Since the prevalence 
rate of these problems is so small in experienced hands, 
detecting a potential doubling of this risk requires ex- 
ceedingly large study groups. We encountered this dif- 
ficulty even in our much larger study, since we were 
unable to show a significant difference in those losses 
which occurred within 7 days. As Dr. Crane roted, we 
had to invoke the entire number of losses at any time 
following amniocentesis to reach a 0.05 significance be- 
tween postericr and anterior placentation. 

As I indicated in a earlier correspondence (AM J OB- 
STET GYNECOL 1983;146:345), these issues are of more 
than academic interest. Increasing numbers of patients 
whose circumstances do not suggest an especial increase 
in abnormal findings are requesting prenatal diagnosis. 
Although obtaining this information is a relatively safe 
procedure, one would be remiss not to accurately coun- 
sel such patients that the risk of compromising what is 
highly likely to be a normal pregnancy may be increased 
in circumstances that require the needle to pass 
through a large portion of placenta. 

Richard P. Porreco, M.D. 
Maternal-Fetal Medicine 
Reproductive Genetics 
St. Luke’s/Denver Children’s Hospitals Perinatal Program 
Denver, Colorado 80203 


Reply 
To the Editors: 

We appreciate Dr. Porreco’s analysis of our data and 
the opportunity to respond to his letter. We agree that 
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Table I. Pregnancy outcomes in 3001 women - 
undergoing genetic amniocentesis 









Nontrans- 
placental ` 


` Trans- 
placental 












Pregnancy outcome 





No. of women 918 30.6 2083 69.4 
_ Spontaneous abortion 0 be 
within 1-week of tap of 
Spontaneous abortion 6 0.65 20 0.96 


<24 weeks’ gestation 
Intraamniotic bleeding 95 10.4 (0 
observed after tap 





Table II. Statistical power to detect increased 
risk (if present) of traversing the placenta 
during genetic amniocentesis based on 3001 
~ cases with known pregnancy outcomes (918 

` transplacental taps) 





One-tailed _ Two-tailed 
Theoretical difference test test 
1.0% vs. 2.0% risk 0.58759 0.46265 
0.5% vs. 1.0% risk 0.37064 0.25938 
0.1% vs. 0.2% risk 0.14488 0.08476 . 


` the study population (n = 998) is too small to coni- ` 
dently exclude a minor but statistically significant in- 
_ érease in the risk of pregnancy loss with transplacental ` 
' + amniocentesis. It is important, however, to distinguish 
" between “statistical” and “clinical” significance. The ma- 
. jor conclusion of our paper is that transplacental g2- 
netic amniocentesis is associated with minimal risk 
. when performed with a small-gauge needle and reel- 
time ultrasound guidance. = 
We now have delivery outcome data on 3001 genetic. 
amniocentesis patients, including 918 transplacental | 
taps. The overall incidence of subsequent pregnancy ` 
loss (Table I) is only 0.87% (0.65% among transplacen- į 
tal taps versus 0.96% when placenta is not traversec). ' 


No reproductive losses have occurred in the 95 women?’ ' 


‘in whom intraamniotic bleeding from the chorionic 
plate was observed after amniocentesis. 
Despite larger numbers, the statistical power of our. | 
data remains low (Table H). With use of a two-tailed ; 
Fisher's exact test, the enlarged data base now allows a 
46% chance of detecting a doubling in the risk of prez- ' 
nancy loss from 1.0% to 2.0% following transplacental — 
amniocentesis. The difference ‘between a 0.5% and a 
1.0% risk would have a 26% chance of being detected. ' 
Although our sample size now exceeds that in Er. 

' Porreco’s study (2219 cases), we are unable to confirm 
his finding of a twofold increase in pregnancy loss with : 
anterior placentation (3.06% versus 1.57% with pcs- ` 
terior placenta). We believe this difference is attribut- , 
able to our use of a smaller-diameter needle (22 gauge) . 


and real-time sonographic guidance during needle'in- | 
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sertion. This technique allows selection of the thinnest 
area of placenta, preferably near its margin and away 
from the cord insertion. 
, James P. Crane, M.D. 
Maze L. Kopta, R.D.M.S. 
Genetics Division ; 

Department of Obstetrics and. Gynecology 

Jewish Hospital of St. Louis 

216 South Kingshighway 

St. Louis, Missouri 63110 


Gestational diabetes and birth trauma 


To the Editors: 


We have read the paper of Coustan and Imarah (Pro- 
phylactic insulin treatment of gestational diabetes re- 
duces the incidence of macrosomia, operative delivery, 
and birth trauma. AM J Oxsster GyNECOL 1984; 
150:836-42) with some concern, since it suggests that 
gestational diabetes is associated with an increased in- 
cidence of birth trauma which can be reduced by ma- 
ternal administration of insulin. Before further inter- 
ventions of unproved benefit are associated with this 
doubtful diagnosis, we would like to take issue with 
some of the points raised by this paper. 

First, the study is nonrandomized. As a result 72% 
of patients treated with insulin were cared for by the 


“university service, whereas 80% of patients who re- 


ceived no treatment were delivered by the private ser- 
vice. Although the authors reject the possibility, it is 
clearly possible that a conservative philosophy in the 


‘management of the second stage of labor and reluc- 


tance to use midforceps in the university service could 
account for the same findings. 

Great differences in the incidence of birth trauma 
between centers (and services) do exist. A recent article 
from a large hospital in Montreal reports a 1.8 inci- 
dence of birth injury (peripheral nerve or bony frac- 
ture).' In our city for the years 1982 and 1983, there 
were 33 cases of this type of birth injury from 12,848 
deliveries (0.26%). In one hospital, however, during 
that time there were no recorded cases in 4076 deliv- 
eries, whereas in the other two community hospitals 
there were 24 and nine cases respectively (from 4755 
and 4017 deliveries respectively). 

The second point is that birth trauma is not neces- 
sarily confined to macrosomic infants. Gabbe et al.” 
noted a 2% incidence of birth injufy (as defined above) 
in a series of patients with gestational diabetes who were 
delivered of normal-sized infants. Of the 33 cases in 
Hamilton, only 11 infants weighed more than 4000 gm. 
One might extrapolate that if it was possible to avoid 
the development of macrosomia in all pregnancies, the 
number of birth injuries would only be reduced by one 
third. 

It would be interesting to know what percentage in 
Coustan and Imarah’s report weighed in fact less than 
4000 gm. Furthermore, the background incidence of 
birth trauma in the various services in their hospital 
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would be of interest; one suspects the same gradient 
would exist irrespective of the presence or absence of 
glucose intolerance. 

Significant reduction in birth trauma is more likely 
to be accomplished by a change in philosophy of labor 
management rather than by institution of any program 
of screening for glucose intolerance and the use of 
insulin. It is likely that the conclusions from Dr. Cous- 
tan’s earlier randomized control trial of insulin therapy 
in “gestational diabetes” which showed no difference 
in operative delivery or birth trauma is likely to be 
nearer the truth despite its small sample size.’ 

We feel gestational diabetes is a diagnosis still looking 
for a disease. This paper fails to establish either that 
making the diagnosis or administering insulin to the 
patients with impaired glucose tolerance in pregnancy 
improves the perinatal outcome. 

David J. S. Hunter, M.B. 
Department of Obstetrics and Gynecology 
Ruth Milner, B.Sc., M.LS. 
Department of Epidemiology and Biostatistics 


McMaster University 
1200 Main Street West 
Hamilton, Ontario, Canada L8N 3Z5 
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Reply 
To the Editors: 

Iam delighted that Dr. Hunter and Ms. Milner found 
our article interesting enough to merit comment and 
am grateful fer the opportunity to respond. 

These writers suggest that the differences in distri- 
bution between private and university service among 
the three treatment groups might have accounted for 
the differences in mode of delivery. We mentioned in 
the original paper that this seemed unlikely to us. How- 
ever, in response to their suggestion we have reviewed 
the monthly obstetric statistics from the Yale-New Ha- 
ven Medical Center during the period studied (July 1, 
1975, througk July 1, 1980). During these five years 
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23,428 infants were delivered. On the university ser- 
vice, operative deliveries (primary cesarean sections, 
midforceps deliveries, and vacuum extractions) ac- 
countec for 19.2% of the births, while on the private 
service 18.4% of infants were delivered operatively. To 
make these statistics comparable to those described in 
our paper, we eliminated births by repeat cesarezn sec- 
tion and breech vaginal deliveries from the denomi- 
nators. When this correction is made, the statistics re- 
main similar. On the university service 20.9%, and on 
the private service 19.7%, were delivered operatively. 
I believe these statistics strengthen our argument that 
the source of care was not a significant confounding 
variable, since Hunter and Milner’s “null hypothesis” 
would require that there be a higher incidence of op- 
erative delivery on the private service than on the uni- 
versity service. 

I believe it is a reasonable assumption that birth 
trauma is not necessarily confined to macrosomic in- 
fants, as we traditionally define macrosomia. The use 
of some arbitrary cutoff for macrosomia does not relate 
the particular infant’s size with the maternal pelvis. For 
example, a woman with a small pelvis might have dif- 
ficuliy delivering an infant who weighs 3000 gm and 
might sustain birth trauma, yet we would not define 
that infant as being macrosomic. Therefore, I do not 
believe it is relevant to ask whether birth trauma was 
confined to infants weighing more than 4000 gm; in 
fact, it was not. 

The last paragraph of their letter leaves me some- 
what mystified. Although the strength of the association 
between gestational diabetes and other adverse out- 
comes is the subject of current debate, there is ample 
evidence that gestational diabetes is associated with an 
increased incidence of macrosomia, however one might 
define it. It seems to me untenable to assert that relative 
birth weight has nothing to do with difficult or trau- 
matic delivery. At least two randomized trials have 
shown that prophylactic insulin therapy reduces the 
incidence of macrosomia. Therefore, our paper serves 
as a link between the lowering of macrosomia on the 
one hand and the anticipated lowering of operative 
delivery and birth trauma on the other. 

Donald R. Coustan, M.D. 
Department of Obstetrics and Gynecology 
Women & Infants Hospital of Rhode Island 
50 Maude Street 
Providence, Rhode Island 02908 
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tology, September 12-13, 1985. University of 
California, Irvine. For further information 
contact: Ann Siemans, 391 Steinhaus Hall, 
University of California, Irvine, CA 92717. 
Tel.: (714) 856-7033; 856-6291. 


Intensive Board Review Course in Reproductive En- 


docrinology, September 13-16, 1985, Massa- 
chusetts General Hospital, Boston, Massazku- 


setts. Contact: Dr. William F. Crowley, nr, . 


Vincent Research Laboratories, Massachusetts 
General Hospital, Boston, MA 02114. 


London and Paris Fall Ultrasound—Obstetrics aad 


Gynecology, London, England, Septeraber 
20-25, 1985; Paris, France, September 25-29, 
1985. For further information contact: Sec- 
retary, Fall Ultrasound Symposia, Medical 
Seminars International, West Park Medical 
Office Building, 22135 Roscoe Blvd., #14, 
Canoga Park, CA 91304. Tel.: (G8) 340-05 39, 
ext. 280. 


Symposium on the Prevention of Osteoporosis. Sep- 


920 


tember 29-October 2, 1985. Westin Ilikai Fo- 
tel, Honolulu, Hawaii. For further informa- 
tion contact: Dr. Philip Ross, Associate Di- 
rector, Osteoporosis Center, Kuakini Medizal 
Center, 347 North Kuakini Street, Honofulu, 
Hawaii 96817. Tel.: (808) 547-9578. 


Bound volumes available to subscribers 


Conference on Smoking and Reproductive Health, 


October 15-17, 1985, San Francisco, Califor- 
nia. Sponsored by Family Health International 
and other organizations. For further infor- 
mation contact: Michael Rosenberg, M.D. 
M.P.H., Family Health International, Re- 
search Triangle Park, NC 27709. Tel.: (919) 
549-0517. 


Specialty Review in Obstetrics and.Gynecology, Oc- 


tober 28—November 2, 1985, Chicago, Illinois, 
For further information contact: Dick Nelson, 
Course Manager, The Cook County Graduate 
School of Medicine, 707 South Wood St., Chi- 


‘cago, IL 60612. Tel.: (312) 633-2600. 


Behavioral Obstetrics and Gynecology. November 1- 


2, 1985. Towsley Center, Ann Arbor, Michi- 


gan. For further information contact: Betty 


Phillips, The Office of Continuing Medical 
Education, The Towsley Center, Box 057, The 


’ University of Michigan Medical School, Ann 


Arbor, MI 48109-0010. Tel.: (313) 763-1400. 


International Congress on Rape, April 7-11, 1986, Ho- 
” tel Laromme, Jerusalem, Israel, For further 


information contact: Secretariat “Rape,” c/o 
Peltours Ltd., P. O. Box 394, Tel Aviv 61003, 
Israel. Tel.: (03).5650862; telex: 33803. 


Bound volumes of the AMERICAN JOJRNAL OF OBSTETRICS AND GYNECOLOGY are avail- 
able to subscribers (only) for the 1985 issues from the Publisher, at a cost of $74.50 ($95.05 
international) for Vol. 151 (January-April), Vol. 152 (May-August), and Vol. 153 (Septem- 
ber-December). Shipping charges are .vcluded. Each bound vclume contains a subject and 
author index and all advertising is removed. Copies are shipped within 30 days after 


publication of the last issue in the \o.ume. The binding is durable buckram with the 
JOURNAL name, volume number, and year stamped in gold on the spine. Payment must 
accompany all orders. Contact The C. V. Mosby Company, Circulation Department, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146, USA; phone (800) 325-4177, ext. 351. 

Subscriptions must be in force to qaalify. Bound volumes are not available in place 
of a regular JOURNAL subscription. 
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NEW! 

MEDICAL DISORDERS IN 
OBSTETRIC PRACTICE 
Edited by Michael de Swiet, M.D., 
F.R.C.P.; with 9 contributors, 

“The fact that two lives are at risk, 
and the varying pFysiology during the 
course of pregnancy and post partum 
make the bravest of us need a source 
of help and instruction. The book 
edited by Michael de Swiet fulfills this 
role admirably . . . the book as a 
whole is exceilent and highly recom- 
mended. It is a book to buy.” (The 
Lancet) 

See the book that spans the field.: 
From breathlessness in pregancy to 
management of drug dependent 
pregnant women, ‘t covers the entire 
gamut of medical disorders in your 
OB patients. You'll find the latest 
details on such problems as auto- 
immune hemolytic anemia and SLE, 
amniotic fluid embolism, treatment of 
acute or chronic thromboembolism, 
treatment of heart failure and dys- 
rhythmias during pregnancy, pre- 
eclampsia and its complications, 
acute renal failure and septic shock, 
systemic lupus erythematosus, 
obstetric management of diabetes, 
endemic goiter, acute adrenal failure, 
metabolic bone disease, myasthenia 
gravis, and much more! 

“The physiology of the pregnant 
woman is so altered, and the con- 
straint of the welfare of the fetus is so 
important, that. . . the two widely 
different fields of obstetrics and 
medicine are needed. . . . | hope 
that the obstetrician who may not 
always have optimal support, will find 
practical answers to his medical 
problems here.” (Michael de Swiet, 
from the Preface) 

1984. 534 pages, 53 illustrations. 
(B-1263-2) Mosby distributes this 
Blackwell Scientific Publication. 
$58.95, 


Save time, call FREE: 
1-800-345-8500, ext. 15. 

Our hotline is open 24 hours a day, 
7 days a week. 





TIMES MIRROR 
BAM-008-031 
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YES! Please send my 30-day office trial copy of: 

| 0 DESWIET (B-1263-2) $58.95 

O MasterCard © VISA 


Exp. date 





© Bill me, plus shipping charges © Payment enclosed 
Card # 
Name 
Address 
City 
State 
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Business phone - 








© Add me to your mailing list. (No purchase necessary) 


Specialty 





To properly process Purchase Orders and for more personal service, mail this coupon to: Linda 
Anderson, The C.V. Mosby Company, 11830 Westline Industrial Dr., St. Louis, MO 63146. 

30-day approval good in U.S. and Canada. PRICES SLIGHTLY HIGHER OUTSIDE U.S. Dutside U.S. 
and Canada, please pay by check or money order in dollar equivalent, ALL PRICES SUBJECT TO 


CHANGE. Add applicable sales tax. BAM-008-031-03 l 





OTTAWA CIVIC HOSPITAL 


CHIEF - DEPARTMENT OF 
* OBSTETRICS AND 
GYNAECOLOGY 


This 923 bed University of Ottawa teaching Hospital in- 
vites applications for the position of Chief af Obstetrics 
and Gynaecology. 


The Department has 103 beds and is much iavolved in 
High Risk Obstetrics and major gynaecologic. surgery. 
There is a substantial research program in reproductive 
physiology. 

Candidates should have FR.C.S.(C) or equi ivalent and 
considerable academic experience. 


Applications and enquiries to: 
Dr. Finlay McKerracher 
. Vice President-Medical Affairs 
Ottawa Civic Hospital 
1053 Carling Avenue 
Cttawa, Ontario KIY 4E9 
Telephone: 613-725-4203 
Note: In accordance with Canadian Immigration requirements, 


this advertisement 5 directed to Canadian citizans and permanent 


residents. 


OBSTETRICS- . 
GYNECOLOGIST 


Marshfield Clinic, a multispecialty group 
practice of 225 physicians is seeking an 
additional Obstetric-Gynecologist to join 
its expanding 11 member OB/GYN De- 
partment. Large regional referral center 
practice with a high risk program. Adja- 
cent hospital includes a Level IIl Perinatal 


he ': Center and a 22 bed Neonatal Unit. Teach- 
`: ing and research opportunities also exist. 


“ - Send curriculum vitae to: 


30A 


Michael L. Stevens, M.D. 
Chairman, Department of Obstetrics - 
and Gynecology 
Marshfield Clinic 
1000 North Oak Avenue 
Marshfield, Wisconsin 54449 
_or call collect (715) 387-5161 











FACULTY POSITION 


DIVISION OF GYNECOLOGY 
UNIVERSITY OF WASHINGTON, 
HARBORVIEW MEDICAL CENTER 


A full-time Univers ty of Washington faculty position is 
available for a director of the Obstetrical and Gynecologic 


_ service at Harborview Medical Center. The individual will 
"be expected ta develop and participate in teaching, clini- 


cal practice, and research related to obstetrics and 
gynecology. Fellcwship experience or research experi- 


` ence particularly in the area of infectious disease is pre- 


ferred. individual must be board eligible or certified in 
Obstetrics and Gynecology. The salary and academic 
rank will be dependent upon the training and experience 
of the individual. This pasition offers an excellent opportu- 
nity for house staff training, patient care and research. 
The position is immediately available. 


` CONTACT: 


David A. Eschenbach, M.D. 
Professor and Chief, 
Division of Gynecology (RH-20) 
University of Washington 
Seattle, Washington 98195 
(206) 543-2444 


AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION 
EMPLOYER 


OB/GYN 
Fourth MD needed fall of 1985 
Fifth MD needed summer of 1986 


To une department of 3 MDs, 2 CNMs, 
and 1 NP in growing Prepaid group in 
Nashua, NH, one hour from Boston and 
seacoast. Salary range of $65-109,000 
plus excellent fringes and malpractice in- 
surance. Applicants must be Board cer- 


. tified or eligible. 


Please contact: - 


David Cawley 
Matthew Thornton Health Plan 
- CS#2028 — 
Nashua, NH 03061 
(603) 883-0323 

































Obstetrics & 
Gynecology 


REPRODUCTIVE 
ENDOCRINOLOGIST 


You are a gifted physician, board certified or eligible. 
You are ready to establish a practice, or you're dissatisfied 
with the limitations of your current practice. You are 
searching for an outstanding career opportunity that 
combines the chance to practice superior, compassionate 
women’s healthcare with the ability to use the latest 
equipment :n a state-of-the-art facility. 

The affiliation with our innovative, rapidly-expanding 
croup affords you these opportunities and more: a facility 
equipped fo perform laser surgery, laparoscopy, 
hysteroscopy, colposcopy, fetal monitoring. Excellent 
benefits including paid professional liability insurance, 
bonuses, educational programs, travel and expenses, 
health insurance, vacation and sick time. Opporiunities 
for research and university affiliation. A variety of loca- 
tions for practice. 

The WOMEN’S MEDICAL CENTER OF AMERICA 
offers these opportunities to the exceptional physician. 


For consideration, reply to: 


Womens Medical Center 


of America 
3451 66th Street North, St. Petersburg, Florida 33710 


Marshfield Clinic, a 225 physician multispecialty - 
private group practice is seeking a BC/BE Repro- 
ductive Endocrinologist to join its 11 member De- 
partment of OB/Gyn including a Perinatologist. The 
Clinic serves as a major regional referral center and 
provides a comprehensive spectrum of existing 
supporting specialties and services. Adjacent 524 
bed acute care teaching hospital includes a Level 
111 Perinatal Center and a 24 bed Neonatal Unit. 
Teaching and research opportunities also exist. 


Please send CV and names of several references to: 


Michael L. Stevens, M.D. 
Chairman, Department of OB/Gyn 
Marshfield Clinic 
Marshfield, WI 54449 
or call collect at (715) 387-5161 

















A Great Place to Practice...A Great Place to Li 


North Carolinas 
_ Office of Rural Health Services "Offers S you: 


e varied lifestyles in over. 100 communities 
from the mountains to the coast 


-o o continuing education through the North: ee Carolin: 
' Carolina Area Health. Education Centers Program’. 


'_' @ innovative Private Practice or National Health — 


nen 


iA Service Corps opportunities 


Send Me More Information. About North Carolina Practice Opeartunities 











Name —— — ee | Work Phone 
First Middle Last 
Home Phone 
Address 
Street 0 O/Gyn 
NC off vol 
“OQ Family Practice aoe Services 
a State ZipCode. = Check Here If You Would Like Our Free ane oo ena 


oa Re es Modical Practica Start-Un Cheek list > Raleigh. N.C. 27605 











OBSTETRICIAN-GYNECOLOGIST 


Board certified or eligible to join an existing Obste- 
trician-Gynecologist in an expanding multi-special- 
ty practice in Northern Wisconsin. The staff alsc 
includes five Family Practitioners, four Internists, 
one General Surgeon, one Radiologist, and twa 
_ Physician Assistants. Clinic adjoins a JCAH accred- 
. ited hospital. Community of 3,000 with a service: 
area of 25,000. Competitive salary and compre- 
hensive fringe benefits. Area offers family oriented 
’ lifestyle and extensive recreational opportunities. 


Send curriculum vitae to: ` 


Robert DeMott, M.D. 
Marshfield Clinic-Ladysmith Center 
906 College Avenue West 
Ladysmith, WI 54848 
or call collect (715) 532-6651 














OB-GYN 


SHARE Health Care Associates,.PA., 
a physician managed multi-specialty 
group practice in Minneapolis-St. 


Paul, is now seeking BE/BC obstetri- - 


i cian-gynecologists for immediate hir- 
“Ing. . 
Please send CV to: 


James Mueller, M.D. 
SHARE Health Care Associates, PA. 
1020 Bandana Boulevard West 
St. Paul, Minnesota 55108 





OB/GYN PHYSICIAN 


Acute care hospital near Boston, Mas- 
sachusetts, is seeking a board certi- 
fied/board eligible OB/GYN physician 
to serve in acommunity-based private 
practice or hospital based practice. 


‘Excellent opportunity to assume a well 


developed, highly respected: OB/GYN 
practice. 


Send CV to: 


Dr. Fred E. Hauck 
4 Copley Drive 
Andover, MA 01810 





Review Course 


. University of Southern California School of Medicine and 


Department of Obstetrics and Gynecology, The Fifteenth 
Annual Review Course in Obstetrics and Gynecology, 
November 11-15, 1985, Pasadena Hilton Hotel, Pasa- 
dena, California. Tuition: $500 (includes lunches and 
educata] materials) Credit: 38 hours AME/CMA Cate- 


gory | 


Review Course for PN Pathology, Saturday, No- 


vember 16, 1985, Pasadena Hilton Hotel, Pasadena, 
‘California. Tuition: $90 (includes lunches and educational. 


materials) Credit: 6 hours AMA/CMA Category | 


Other USC OB/GYN Offerings: Perinatal Medicine, Feb- 
ruary 8-14, 1986, Royal Lahaina Hotel, Maui, Hawaii. 


Contact: Associate Dean, USC School of Medicine, 
sh ate Division, 2025 Zonal Ave., KAM 307, 
Los Angeles, CA ‘90033. (213) 











224-7051. TOLL FREE 
TELEPHONE NUMBER FOR 
REGISTRATION (800) 421-6729 
Nationwide, (800) 321-1929 
Within California. VISA and 
MASTERCARD accepted. 





CLINICAL GENETICIST 


The Baystate Medical Center is seeking a Clinical 


Geneticist for its regional program serving a popu- 
lation of 850,000 in Western Massachusetts. Re- 
sources include the regional program in Ultrasound 
and the recent development of the Cytogenetics 
Laboratory. Responsibilities include the regional 
satellite clinics, hospital consultation service (new- 
born as well as adult), membership on the Perinatal 
Team, medical siudent, resident and outreach edu- 
cational programming and clinical investigation. 
Academic appointment and salary are competitive 
and based on prior experience. 

Reply to: 

Paul von Oeyen, M.D. 
Chief, Maternal-Fetal Medicine 
(413) 787-5323 
or o 
Karen Ferroni, M.D. 
Director of Antepartum Testing Unit 
(413) 787-5345 
Department of Obstetrics and Gynecology 
BAYSTATE MEDICAL CENTER 
759 Chestnut Street 
Springfield, MA 01199 


An equal opportunity employer M/F/H. 


FACULTY POSITIONS 


Department of Obstetrics & Gynecology 
Creighton University School of Medicine 
Omaha, Nebraska 


is seeking faculty members in 


1) Maternal-Fetal Medicine 
2) General Obstetrics & Gynecology 


Salary and faculty rank open. 


Those interested please apply to: 


James W. Daly, M.D., Chairman 
Department of OB/GYN 
Creighton University School of Medicine 
601 North 30th Street, Suite 4810 
Omaha, Nebraska 68131 
(402) 280-4440 





OB/GYN SPECIALISTS 


Multispecialty group in midwestern 
university city with FFS and HMO 
seeks BC/BE OB/GYN to join estab- 
lished department. Liberal benefits, 
guaranteed salary ist two years. 


Send CV to: 


John W. Willis, M.D., Chairman 
Staff Development Committee 
Central Ohio Medica! Group 
497 East Town Street 
Columbus, Ohio 43215 


MULTI-DISCIPLINARY 
MICROSURGICAL 


TRAINING 
RALPH K. DAVIES 
MEDICAL CENTER 


1 or 2 week courses available 
continuously throughout the year. 


Course includes: Individual instruction in 
microsurgery techniques & principles at fun- 
damental and advanced levels, audiovisual 
programs for laboratory & clinical settings 
and daily intensive practice sessions in a fully 
equipped laboratory. The course has been 
approved for 35 hours of Category 1 Credit 
by the Continuing Education Committee. 


WRITE: 
Laboratory Director 
Microsurgery 
Ralph K. Davies Medical Center 
Castro & Duboce 
San Francisco, CA 94114 
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ORTHO-NOVUM* 7/7/7 Tabiets (norethindrone/ethiny! estradiol) 

Each white tablet contains 0.5 mg norethindrone and 0.035 mg ettuny! estradiol Each ight peach tablet contains 
075 mg noretthendrane and 0045 mg ethiny! estradiol Each peach tablet contains 1 mg norethindrone ang 
0.035 mg ethinyl estradicl Each green tablet in 28-day regimen contains mert ingredients 


IMPORTANT NOTE—This information is a BRIEF SUMMARY of the complete prescribing information provided with 
the product and therefore should no! be used as the basis for prescribing the product. This summary was prepared 
by deleting trom the complete prescribing information certain text. tables, and references. The physician should 
be thoroughly famitiar with the complete prescribing information before prescribing the product. 


INDICATIONS AND USAGE: PREVENTION OF PREGNANCY. 

OOSE-RELATED RISK OF THROMBOEMBOLISM FROM ORAL CONTRACEPTIVES: Two stucies have shown a 
positive association between the dose of estrogens in oral contraceptives and the risk at thromboemboiism For 
this reason, tis prudent and m keeping with good principles of therapeutics to minimize exposure to estrogen The 
oral comtraceptwe product p prescribed for any given patient should be that praduct which contains the least amount 
of estrogen that s compatible with an acceptable pregnancy rate and patient acceptance. Its recommended that 
new acceptors of oral contraceptives be started on preparations © 1g 05 mg or less of estrogen 
CONTRAINDICATIONS: Oral contraceptives should not be used in wo! 1 lowing conditons 1 
Thrombaphiebitis or thromboembose disorders 2. A past history of deep ven > thrombopniebit s of thromboembo 
te 3 Cerebral vascular œ coronary artery disease 4 Known or suspected carcinoma of the Dreast 5 
Know: uspected estrogen-deperdent neoplasia 6. Undiagnosed. abnormal genital bleeding 7 Oraicontracep 
tive tablets may cause fatal harm when administered to a pregnant woman Oral contraceptive tabiets are 
contraindicated im womer who are pregnant If the patient becomes pregnant while taking this drug, the patient 
shouid be apprises of the dotential nazard to the fetus (see WARNINGS. No. S} 8 Bemgn ar mahgnant iver tumor 
wich developed during ths use of ova! cont’ aceptives or other estrogen- contanng produe 


WARNINGS 


Cigarette. smoking increases the risk of serious cardiovascular side effects fram oral contraceptive use. 
This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked in 
women over 35 years of age. Women who use oral contraceptives should be strongly advised not to smoke. 
The use of oral contraceptives is associated with increased risk of several serious conditions including 
thromboembolism, stroke, myocardial infarction, hepatic adenoma, gallbladder disease, hypertension. 
Practitioners prescribing oral contraceptives should be tamitiar with the following information relating to 
these risks. 


1 THROMBOEMBOL| iC DISORDERS AND OTHER VASCULAR PROBLEMS Anincreased risk of 
disease associated with the use of oral contraceptives is well established Four or: 
in the United States nave demonstrated an increased risk of tatai and nonfatal venous 
ism and stroke, both hemorrhagic and thrombotic. These studies estimate that users of oral 
ate 4to 11 times more likely than nonusers to develop these diseases without evident cause Overall 
ty due to pulmonary emboksm or stroke is on the order of 10 to 3.5 deaths annually per 100,000 
creases with age. CEREBROVASCULAR DISORDERS: in a collaborative Amentar study of cerebrova 
in women with and waithcut predisposing causes. it was estimated that the risk of hemorrhagi¢ 
q nonusers and the ngk of thrombotic stroke was 4 Oto 9 5 tes greater 
study conducted in Great Brtan estimated that former users have ansk tor 
ar disease 261 Mes reatar than that of nonusers This tisk remained elevated for at feast six years. 
ter last orai contraceptive use. A prospective study conducted in the United States found that past use ot oral 
contraceptives was associated with increased risk of subarachnoid hemorrhage, the relative risk bemg 5.3 There 
was also some evidence tram this study that the degree of risk may be related to duration of oral contraceptive use 
MYOCARDIAL INFARCTION ncreased sk of Myocardial infarction associated with the y 
tes has be ming a previously suspected association, These studies, conducted n 
wngdor fount. as expected greater the number of und eriying r isk factors for coronary artery Gisease 
icigarette smoking, hype: tec: sterolemia. obesity, tes, history of preeciamptic toxemia). t 
higher the nsk at developing myocardial infarction, regardless of whether the patient was an oral contraceptive user 
or not Oral contraceptives, however, were found to be a clear additional risk factor. The annual excess case 1 
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(ihcraased nisk} of myocardial infarction (fatal and nonfatal) in oral contraceptive users was estimated tå te 


apprommately 7 cases per 100.000 women users in the 30-39 age group ahd 67 cases per 100.000 wi 
the 40-44 age group interms of reative isk it has been estimated that orai contracept-ve users who dei 
{smoking s considered a major predisposing condition to myocardial mfarction) are abouvk 
fatal myocardial infarction as nonwse’s wo do not smoke. Ora contraceptive users who'ate 
about a 5-told increased risk of faal infarction compared to users who do nor smoke. but’ 
increasdd nsk compared 'o nonusers who do not smoke. Furtherngn 

factor in determining the importance of these relative nsks. tig 
must be given senous consideration The importance. of of 

determiaing relative and absolute risks has not as yè t bi Ẹ 
action exists. but perhaps to a lesser extentuAistudy sugg 
oral contraceptive users persists following 

risk s related to the duration ofthe pasti 
adverse reaction reporting sy 
coronary thrombosis 
100 mcg or nae of 



















jd that the degree of the residual 
a derived fram several national 
j! k of hromboembolsm including 
€ a Feontraceptives i eparations contain 
igher skof thromboembolism than those containing 50-8 
r, that the quantity ot estrogen may not be the sote factor 
ui States Careful epdermological studies to determine the 
50C vat th progestogen: only oral contraceptives have not been performed 
ave téeh reported in women using these products, and they should not be 
he ask of thromboembolic and thrombotic disorders. sn both users and 
wes, acteases with a Oral contraceptives are, however, an independent risk tactor 













ac 
se eventa ES TIM: pie EXCESS MORTALITY FROM CIRCULATORY DISEASES: A large prospective stugy 
caned outanthe United Kingdom estinated the mortakty rate ser 100.000 women per year from diseases of the 
circatori m for users and nonusers of oral contraceptives according to age, smoking habits, and duranon at 


use The overall excess death rate Anaal trom circulatory diseases for oral contraceptive users was estimated to 
be 20 per 100.000 (ages 15-34-8100 000, ages 35-44--33/ 100.000. ages 45-49-~ 140/100,000), the risk beng 
concentrated m older en, m those with a long duration of use. and in cigarette smokers, it was not possible. 
ver, to examine the interrelations of age. smoking. and duration of use, nor to compare the cts of 
se Although the study showad a 10-fold increase in death due to uatory 
4 à iof these deaths oc ued n amem 35 or djoer L Unta larger n f i 
use to ot more years are available. 
r aye group This study reports that the increas ed ti sk of circu latory à disease 
ounued Another study published at the same time contrms a previously 
sers from cardiovascular disease The study concluded that the mortality 
Attol +S tow and below that associated with childbirth, with the exceatior at 
moke (The rates given tor pill only/smokers tor each age group are for 
than 15 cigarettas a day}. tbe rates given would out double for 
es a dayf about 90 percent } The mortality assoc ated with oral can 
ith ad of contraception in that age group 

Y abortion, The nisk of thramboembolic and 
thrombotic disease Seroualed w th oral contraceptives increases with age atter approximately age 30 and tor 
enyocardial infarction. is further increasec by hypertension, hypercholesterolamia. obesity, diabetes. or history at 
preeclampnc by cigarette smoking. The usk of myocardial infarction in oral contraceptive 
ey n wo iy those with other risk factors The physici 
f omboembokc and thromb sorders 
cerebrovascular ! cy onary Occlusion. retinal thrombi 
of these occur or be spected the drug shouid be dscontir 
ed risk of postsurgery (hromboembolic complic has been reported in 

puy uate a feasible otal contraceptives shouid 5e discontinued at least four weeks before surgery 
of a type associated with an increasec nsk of thromboembolism of prolonged immobilization 2 OCULAR LESIONS 
There have been reports of neu! iar lesions Such as optic neuritis or retinal thrombosis associated an the use 
traceptives Giscontaue ora! contraceptive medicatico ¢ there 1s unexplained. sudden or gradu ata 
te loss of vision, onset of pr opos so Hpo opia. papi meamna or retinal vascular iesions 
te agnostic y 
E mee eeu oger 
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togens. none eurrentiy es, h, 
ase the ine derce of mammary nodules. benign and ma! gna ton dogs. In humans, three case control 
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Importance of differential diagnosis in acute vaginitis 


Richard L. Sweet, M.D. 


San Francisco, California 


Acute vaginitis is one of the most common diseases seen in the practice of office gynecology. Large 
survey studies cf women with lower genital tract symptoms suggestive of vaginitis have demonstrated the 
presence of three major etiologic categories in acute vaginitis: (1) nonspecific vaginosis (Gardnerella 
vaginalis), (2) vulvovaginal candidiasis (Candida albicans), and (3) trichomoniasis (Trichomonas 
vaginalis). Effective treatment of acute vaginitis:requires that an accurate diagnosis be established and 
etiologic microorganism(s) be identified. in general, the differential diagnosis of acute vaginitis does not 
rely on elaborate technology but, rather, requires inexpensive and readily available office equipment and 
supplies, a detailed history, and an adequate examination of the external genitalia, vagina, and cervix. 
Only after the etiology of vaginitis has been identified can appropriate therapeutic intervention(s) be 


i utilized. (AM J OBSTET GYNECOL 1985;152:921.) 


_ Key words: Vaginitis, differential diagnosis, nonspecific vaginosis, vulvovaginal candidiasis, 


trichomoniasis 


Effective treatment of acute vaginitis relies on mak- 
-ing an accurate diagnosis and identifying the causative 
microorganisms. 
Some of the reasons for failures in the treatment of 
vulvovaginitis relate to inaccurate, inadequate diag- 
nosis—sometimes a diagnosis is based only on the type 
of discharge the patient describes. At times, physicians 
even diagnose the disease over the telephone and call 
a prescription in to the local pharmacy. In addition, the 
use of a broad-spectrum, “shotgun” approach often 
results in failure. Finally, some of these cases may be 
sexually transmitted, and the sexual partner will have 
to be treated to prevent recurrences. , 
Some physicians treat on the basis of only a Papa- 
nicolaou smear. There is sometimes a failure to use the 
treatment of choice and a failure to use what Dr. James 
Ingram, of the University of South Florida, calls the 
“dry vulva regimen” (personal communication, 1983), 
which is an attempt to circumvent the common practice 
of the wearing of pantyhose and synthetic clothing, 
which aggravates vaginitis. 
Women who have complaints of lower genital tract 
symptoms, such as discharge, urinary frequency or dys- 
uria, abnormal bleeding, itching, and/or foul. odor, 
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have disease entities that basically fall into four majo 
categories. The first two are cystitis and urethritis, with. 
causative organisms such as Neisseria gonorrhoeae, Chla- 
mydia trachomatis, and herpes simplex virus. The em- 
phasis in this presentation, however, is on inflammation: 
of the vulva and vagina, exclusive of herpes. The three 
major causes of vulvovaginitis are Trichomonas vaginalis, 
Candida albicans, and Gardnerella vaginalis. 

On approaching the patient with symptoms of lower 
genital tract infection, there is a basic, systematic for- 
mat. It is relatively easy to use, but unless the steps are 
compulsively. followed, major omissions can occur. 

As far as history taking goes, it is important to focus 
not only on the patient’s description of discharge but 
also on concomitant findings. Is pruritus present? Is 
there odor? Are urinary tract symptoms present? Are 
there lesions on the vulva? Different symptoms will lead 
the physician to different diagnostic categories. 

During examination it is important to closely evaluate 
the cervix and the vagina and to evaluate the discharge 
microscopically as well as grossly. 

Simple equipment that is readily available in most 


offices, clinics, and hospital emergency rooms facilitates 


differential diagnosis in a patient with acute vaginitis. 
The diagnosis does not depend on elaborate technology. 
but, simply, a microscope, some glass slides and covers, 
saline solution preparations, potassium hydroxide, 


-921 








-Gram stain, pH paper, the Tzanck test (which is very 
similar. to a Papanicolaou smear), and possibly some 
culture media for Candida. 
< We culture for Gonococcus and Chlamydia routinely 
-but.do not routinely culture for yeast, Gardnerella. and 
Trichomonas. 
-Another area that is crucial, especially in patients with 
recurrent vaginitis, is that the sexual partner needs to 
* Be examined as well. Furthermore, although the etio- 
< Jogic agent may not be found in the woman, close ex- 
amination of the sexual partner may sometimes brmg 
“results. 
-` -The physiologic state of the vagina during the female 
_ life cycle may have major impact and may explainssome 
‘of the symptoms, especially as they relate to the men- 
“ strual cycle and to periods in a woman’s life. At birth 
the newborn baby actually reflects, in the vagina. the 
mother’s amniotic fluid. As a result, the vaginal emvi- 
ronment tends to have an alkaline pH. There tends to 
“be some moderate thickness in the vaginal epithelium, 
sand glycogen is present as the result of maternal es- 
trogen. There are very few lactobacilli present, but 
there is a fair amount of protection for the newborn 
_ infant from vaginal infections as a result of the effects 
of maternal estrogen and amniotic fluid. 

About day 4, the maternal estrogen effect has its 
“maximum approach. The amniotic fluid is gone. A 
“fairly acidic pH begins to develop, and some lactobacilli 
are present. As a result, there is some moderate pro- 
‘tection against infection. Once the maternal estrogen 
‘is gone, by about the first or third week of the in‘ant's 
‘life, the situation is that of the prepubertal femaie, in 
| which there are very few lactobacilli and very littie es- 
trogen is present. Thus the young woman has mir mal 
thickness of the vagina, minimal glycogen, and am al- 
kaline pH. As a result, she has only minimal protection 
against vaginal infection. 

Once young women go through puberty, they begin 





to produce estrogen again, with resultant thickeniag of 
the vaginal epithelium and with glycogen and lots of 


lactobacilli present. The pH begins to decrease again, 
and once more they have fairly good protection against 
vaginal infections. 

Pregnancy is the optimum situation and maximizes 
protection in the vagina against infection, with the Ex- 
ception of Candida. Itis at this point that women ^ 
-the most acidic pH, multitudes of lactobacilli, the Uzick- 

st vaginal epithelium, and the highest glycogen con- 
“tent. The high glycogen and estrogen levels are «hat 

contribute to the growth of Candida. 
Then the cycle completes. its course, and the post- 
-Menopausal woman once again has very little estrogen. 
Unless. she takes supplementation, she will begm to 
_ have an atrophic vaginal epithelium that is susceptible 
to infection, the pH value will rise, and the lactobacilli 
will begin. to Meppear 
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A large survey performed by Dr. Frederick Fleury! 
gives us a fairly good indication of the typical diseases 
occurring in yeung women who have complaints of 
vaginal discharge and vaginitis. Most commonly this 
group of women had Gardnerella vaginitis or nonspe- 
cific vaginosis (vaginitis). The next most common in- 
fections are with Candida, which occur in about 20% to 
25% of cases. Trichomonas infection occurred in ap- 
proximately 10% of these women. 


Trichomonas vaginalis vaginitis 

Symptoms of T. vaginalis infection are basically dis- 
charge and some itching—but the latter is nowhere 
near as predominant as the itching associated with Can- 
dida infections. Examination typically reveals a foamy, 
bubbly, profuse vaginal discharge that predominates 
over the pruritus. When the discharge is wiped away, 
the so-called strawberry cervix—the cervix with a mul- 
titude of petechiae—can be seen in 25% to 30% of 
patients. 

Microscopy of a saline suspension from the discharge 
demonstrates motile trichomonads. Occasionally, iso- 
lation methods (Trichicult’s or Diamond’s) are neces- 
sary to identify the presence of T. vaginalis. 

In the majority of cases the diagnosis is made on the 
basis of a wet-mount slide in the office. A trichomonad 
is about halfway in size between a polymorphonuclear 
leukocyte and a squamous epithelial cell. In differen- 
tiating this type of infection from nonspecific vaginitis, 
it is also important to recognize the multitude of white 
cells present. In Trichomonas, the field is loaded with 
white cells, and that is a very rare occurrence in patients 
with nonspecific vaginitis. 


Candida albicans vaginitis 
Patients with C. albicans vaginitis will predominantly: 
complain of vaginal or vulvar itching. They will also» 
have a discharge with a characteristic clumpy, white, 
cottage-cheese appearance. In addition, there is a re- 
action to the agent or to products of the agent, pro- 
ducing an erythematous reaction in the vaginal mucosa 
or on the skin of the perineum. The diagnosis in the 
majority of cases is made on the basis of a 10% potas- 
sium hydroxide smear with identification of pseudo- 
hyphae. Culture media are available (Nickerson’s, Sa- 
bouraud’s, and many others) by which the organism 
can be identified. : 
Use of either methylene blue or Gram’s stain, rather 
than plain potassium hydroxide, is a much more sen- 
sitive method of identifying Candida. The most sensitive. 
method is culturing with Nickerson’s culture medium: ~ 
We also recognize, though, that with Candida there 
are certain predisposing factors. I believe it is fair to 
say that we tend to dwell-on these factors in the patient 
with recurrences, but they probably are responsible for’ 
a minority of cases. These factors include pregnancy 
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and the menstrual cycle. Just before the menses is the 


key time because of peak estrogen and progesterone 


production during that part of the menstrual cycle. 
Therefore some of the effects expected in pregnancy 


“are seen at the end of the menstrual cycle. 


Oral contraceptives, especially the high-estrogen 
ones, produce a high glucose effect in the vagina and 
tend to mimic pregnancy as well. Broad-spectrum an- 
tibiotics, which eradicate much of the normal flora of 
the vagina, and steroids predispose to Candida infec- 
tions. Diabetic patients, especially those in poor control, 
are also at risk, Last, although relatively uncommon, 
Candida can be sexually transmitted. 


Nonspecific vaginosis (Gardnerella vaginalis) 

Nonspecific vaginosis is caused by a complex syner- 
gistic infection involving G. vaginalis and anaerobic bac- 
teria.” G. vaginalis formerly was known as Haemophilus 
vaginalis. 

The major presenting complaint is of a malodorous 
vaginal discharge with or without irritative symptoms. 
Characteristically, examination reveals a homoge- 
eous vaginal discharge that is adherent to the lateral 
aginal walls. The pH value is >4.5. The addition of 
10% potassium hydroxide releases a foul, “rotten fish” 
odor, and a smear from the discharge contains “clue” 
cells and few leukocytes. Gulturing by means of selec- 


tive media is not necessary as a routine component of 


the clinical workup. 

For a sophisticated approach, one can use gas-liquid 
chromatography to measure the organic acid metabo- 
lites of the anaerobes present in this disease entity. 

Nonspecific vaginitis is actually an interesting disease 
entity in that it is associated with a typical synergistic 
infection involving both G. vaginalis and anaerobic bac- 
teria. A schematic concept was developed by Dr. Chen? 
and associates, in Seattle, Washington, concerning what 
happens in the vagina to predispose patients to the 
development of nonspecific vaginosis. 

The normal vagina will have abundant lactobacilli as 


the predominant organism. They control the growth 
¿of anaerobes and other bacteria in the vagina by the 


production of hydrogen peroxide. Not all strains of 


lactobacilli produce hydrogen peroxide, though. If 


something interferes with the production of the hy- 
drogen peroxide, the mixed anaerobic and aerobic vag- 
inal flora becomes free to proliferate and grow. G. vag- 
inalis, which is part of the normal vaginal flora in 40% 
to 60% of women, produces amino acids. Enzymes are 


| produced by the anaerobic bacteria, which leave the 


amino acids and produce amines. These amines begin 
to increase the vaginal pH, causing epithelial shedding, 


which produces the discharge. Thus a. vicious cycle 
starts in which the elevated pH begins to result in ces- 
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sation of lactobacillus production. The cycle is of pro- 
gressive disease with vaginal discharge and odor... 
The vaginal flora of normal control patients contains. 
Gardnerella in many instances (but it tends to be there ` 
in low quantities); lactobacilli predominate, and anaer- 
obes are not prevalent, All women with nonspecific vage 


initis have G. vaginalis organisms in extremely high 


quantities. Anaerobes proliferate and predominate, 
and lactobacilli begin to disappear. : 
When a patient responds to therapy, the anaerobes 
begin to disappear. The high quantities of Gardnerella 
are greatly reduced, and the lactobacilli begin to return. 
In the formal diagnosis of nonspecific vaginitis; the 
following criteria have been suggested: the presence of 
a homogeneous vaginal discharge, a pH value above 
4.5, the presence of clue cells, and a positive so-called 
“sniff” test, which results from the presence of potas- 
sium hydroxide, which releases a rotten-fish odor. =o. 
In the typical homogeneous discharge of nonspecific 
vaginitis, a “clue” cell is a specific diagnostic indicator, 
Detection of the clue cell requires attention to certain 
characteristic features of the cell, First, a clue cell is.a 
squamous epithelial cell whose border contains the ad: 
herent Gardnerella organism. Clue cells tend to occur 
in clumps, with the bacteria located between the squa 
mous epithelial cells. A clue cell is not a squamou. 
ithelial cell whose cytoplasm is covered by bacteria. 
Second, it is important to note that there are ver 
few, if any, white blood cells, which is in contrad s 
tion to. Trichomonas infection, in which white cells are 
commonly present. 5 
Finally, it is important, in detecting the clue cell, to 
note that a normal squamous epithelial cell has a very 
sharp border, whereas the clue cell loses that sharp 
border because the organism adheres to the epithelial 
cell. The typical clue cell has the Gardnerella organism 








adhering to the border, so that the sharp, distinct bor os 


der is gone. ‘ 

The clue cell is important because it signifies not only i 
that Gardnerella is there but that concentrations are very 
high—-more than 10” bacteria per milliliter. Thus the 
clue cell is a much more sensitive measure of actual 
clinical infection than are positive cultures for Gard- 
nerella, since 40% to 60% of women have the organism, 
but not all of these women have vaginosis or vaginitis. 
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Vulvovaginal candidiasis (VVC) is a universal prob- 
lem affecting millions of women. Second only to an- 
aerobic bacterial vaginosis in the United States, VVC is 
<a widespread cause of vaginal symptoms responsible 
for untold numbers of prescriptions for anumycotic 
agents." Although VVC rarely results in hospitaiiza- 
tion, it causes not inconsiderable suffering to wemen 
and frequently creates severe strains on normal marital 
relationships,’ 

Approximately three quarters of all adult women suf- 
fer at least one attack of Candida vaginitis.” It is dbun- 
dantly clear to physicians that several subpopulations 
of women may be identified. Some women go through 
> life and never experience a single episode. A second 
group consists of women with infrequent occasional 
: episodes of varying severity, which rapidly respond to 
a variety of topical forms of antifungal therapy. A third 
subpopulation of unknown magnitude is made up of 
unfortunate women with recurrent, often chronic 
k VVC: Hurley’ estimates that 45% of patients have more 
: than one episode of infection. 

It is this third group of women, those patients suf- 
fering from recurrent vaginal Candida infections, that 
_ is the subject of this paper. Physicians have been unable 
to achieve satisfactory therapeutic progress in the man- 
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: Epidemiology and pathogenesis of recurrent vulvovaginal 


Millions of women worldwide: continue to suffer from vulvovaginal candidiasis, which is second only to 
» anaerobic bacterial vaginosis in the United States. Evidence is presented of an increasing incidence of 
vulvovaginal candidiasis, the cause of which is unclear, out this increase is probably the result of multiple 
: factors including widespread abuse of antibiotics, possit’y oral contraceptives, and most important 
_ Inadequate vaginal therapy. Some women never experience vulvovaginal candidiasis, others have 
; : infrequent episodes, and a third subpopulation have recurrent episodes resulting in considerable morbidity 
and suffering. Two fundamental questions face investigators: the mechanism whereby asymptomatic 
< colonization converts to symptomatic disease and the elusive explanation for frequent recurrences of 
--vulvovaginal candidiasis. Although several factors have been identified as predisposing to recurrent 
- yulvovaginal candidiasis (pregnancy, oral contraceptives: exogenous hormones, antibiotics, diabetes 
mellitus, etc.), the majority of women with recurrent vulvavaginal candidiasis do not have recognizable 
predisposing factors. What has emerged over the last few years is the awareness that different pathogenic 
mechanisms may be operative in individual patients responsible for a spectrum of clinical manifestations. 
Understanding the pathogenic mechanisms is essential i’ we are to progress in treatment. In addition to 
“the study of newer antimycotic agents, new strategies of therapy are required and must be individualized 
or patients with recurrent vulvovaginal candidiasis. (AM J OBSTET GYNECOL 1985;152:924.) 
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agement of recurrent infection because of our funda- 
mental failure to advance in our understanding of the 
pathogenesis of recurrent VVC. 


Epidemiology 

Point-prevalence studies have established the pres- 
ence of asymptomatic vaginal colonization with Candida 
in approximately 10% to 55% of healthy adult women.” 


Most investigators, however, estimate the incidence at _ 


closer to 15% to 20%." The limitation of point-prev- 
alence studies is the inability to predict the natural his- 
tory of asymptomatic vaginal yeast carriage. In limited 
investigations only, asymptomatic carriage persisted for 
at least 4 weeks and conceivably, in fact probably, con- 
tinues for much longer." Thus the cumulative lifetime 
number of women who become colonized for variable 
periods of time is unknown. 

Several host factors have been associated: with a 
higher incidence of vaginal yeast colonization (Table 


I). Accordingly, asymptomatic colonization has been — 


found in 30% to 40% of healthy pregnant women.’ 


Similarly, higher carriage rates are described in women ` 
receiving oral contraceptives,” frequenting venereal: 


disease clinics, and following antibiotic adminis- 


tration.” 4 


When patients are screened or evaluated for the pres- 


ence of vaginal Candida, the interpretation or meaning 
of a single negative vaginal swab specimen on culture 
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«should be made apparent to the clinician. In vitro stud- 


ies by Odds'® have shown that one needs at least 10° 
yeast per milliliter in order to obtain a single colony on 
agar isolation. Accordingly, the sensitivity of a single 
negative vaginal swab specimen is such that clinicians 
might be lulled into a sense of false security by the 
finding of a negative culture after completion of ther- 
apy. When repeat cultures are reported positive some 
30 days later, as is the practice in therapeutic trials, this 
is attributed to vaginal reinfection rather than vaginal 
relapse. 

The typing system of Odds and Abbott, which per- 
mits “finger printing” and, hence, identification of spe- 
cific strains of Candida albicans, has provided valuable 
information in the epidemiology of asymptomatic and 
symptomatic VVC, Although more. than 200 vaginal 
strains have been identified, the majority of patients 
are colonized by a more limited number of strains. 
Studies in the United Kingdom and the United States 
by Odds et al." indicated that vaginal strains of C. al- 


_ bicans could be grouped into fewer than 20 clusters with 
common bacterial properties. This observation might 
suggest that certain “vagina-tropic” or “vaginopathic” 
_ strains of Candida might be selected for both vaginal 
colonization and vaginitis by virtue of certain virulence 


characteristics. However, the same frequency of strain 
prevalence was found when strains from different an- 
atomic sites were analyzed.'” Moreover, no difference 
in strain types was observed when vaginal isolates from 
asymptomatic and symptomatic women were com- 
pared. Only minor differences in strain frequency 
were found when United States and United Kingdom 
isolates were compared.” 


The pathogen 

Well over 80% of yeast isolated from the genital tract 
of asymptomatic and symptomatic women throughout 
the world are C. albicans strains.'* '"'* The remainder 
are due to other Candida species, primarily Torulopsis 


(Candida) glabrata, which accounts for 3% to 16% of 


isolates. Although considered less virulent than C. al- 
bicans, Torulopsis glabrata has been associated with frank 
vaginitis. Experimental studies in humans and animals 
define the incubation period as 24 to 96 hours follow- 
ing vaginal inoculation of Candida. Infection may be 
induced with an inoculum as small as 10* microor- 
ganisms. 

Usually in an experimental study, the vagina is in- 
oculated with an inoculum of 10° microorganisms. With 
an inoculum of 100 microorganisms, a significant vag- 
initis can be caused. This has to be borne in mind when 
one considers the sites of spread or-the source of vaginal 
infections, whether by sexual transmission or from an- 


“other extravaginal source. 
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Table I. “State of the art” summary of pathogeriesis 
(1970s) 





Intestinal reservoir 


Vaginal colonization 
Pregnancy 
Contraceptives 
Diabetes 
Antibiotics 
Iron deficiency 
Insulating clothing 
Symptomatic vaginitis 








Table IL. Pathogenesis of recurrent VVC in 
pregnancy 





l. Asymptomatic colonization f 

. Experimental studies of Bland 

. Higher glycogen content (hormone effect) 

. Candida hormone receptors 

. Enhanced cellular susceptibility 

. Symptomatic vaginitis in 60%-90% of pregnant carriers 
. Symptomatic vaginitis t with duration of gestation 
Recurrence more frequent 

. Clinical response | 


ne 





Pathogenesis of recurrent vulvovaginal 

candidiasis 

Several factors have long been recognized as predis-. 
posing causes of recurrent Candida vaginal infection. = 

Pregnancy (Table II). Vaginal yeast carriage is more. 
frequent in pregnancy and the prevalence continues to... 
increase with the duration of the pregnancy.» In a. 
unique study investigating the high susceptibility of 
pregnant women to vaginal yeast infection, Bland 
et al,” inoculated the vaginas of pregnant and non- 
pregnant women, inducing infection in more than 80% 
of the former and only a third of the latter. 

The. mechanisms by which pregnancy encourages 
colonization are complex. Most authors attribute the 
high colonization frequency and high attack rate to 
increased vaginal epithelial glycogen content under the 
stimulation of reproductive hormones. However, the 
problem is more complex than the availability of a car- 
bon source which certainly enhances yeast growth, mul- 
plication, adherence, and germination.” The recent 
identification of receptors in the cytosol of Candida for 
estrogens and progesterone together with the observed 
stimulatery effect of these hormones directly promot- 
ing Candida and germination points to the direct vir- 
ulence-enhancing effects of female reproductive 
hormones.” 

Not only are the hormones influencing the environ- 
ment, the pH, and the glycogen content, they aredi- 
rectly affecting both the yeast and probably also the 
receptor sites and adherence of the individual vaginal 
epithelial cells. 




















































“The finding of hormone receptors in yeast may well 
explain the exquisite sensitivity and ANE of the 
“rat model of experimental vaginal candidiasis on es- 
trogen injection, Similarly, studies in our laboratory 
_ reveal that C. albicans adhere in significantly greater 
-numbers in vitro to exfoliated vaginal epithelial cells 
obtained from estrogenized as opposed to oop/aorec- 
-tomized, estrogen-deprived rats. 

During pregnancy, the percentage of vaginal carriers 
‘who manifest symptoms of overt vaginitis is alse con- 
siderably higher among pregnant than nonpregnant 
women, Symptomatic vaginitis was observed in 60% to 
90% of pregnant vaginal carriers.* ™* Thus the inei- 
“dence of symptomatic VVC is high in pregnancy and 
increases during the course of gestation. 
-o Symptomatic VVC developed in about 10% of preg- 
“nant women during the first trimester." * '* Furcher- 
more, recurrent attacks are common with almos: half 
- of the symptomatic women suffering a second episode 
_, during the same pregnancy.” Not surprising, there- 
fore, is the observation that cure rates are lower durmg 
pregnancy. 
Oral contraceptives. Although there are severa! pub- 
“fications reporting the increased frequency of both 
asymptomatic vaginal carriage of yeast and SVC, 
‘the precise role of oral contraceptives in predisposing 
to symptomatic vaginal infection remains controver- 
sial.* >” Most epidemiologic studies have docu- 
mented at least an increased colonization rate of 20% 
§t045%." " Once more, the increased carriage is thought 
to result from the effects of female hormones or epi- 
thelial cell adherence or receptivity or from the gly- 
cogen and substrates available to the microorgamisms 
as well as the direct effect of oral contraceptives on 
` yeast virulence, 
> Recent studies, however, have not unequivecally 
¿demonstrated an increased rate of symptomatic Can- 
- dida._ vaginitis, particularly in users of low-estrogen 
n preparations.” 

Antibiotics. Virtually no antibiotic is immune from 
this frequent complication although broad-spectrum 
_agents such as tetracycline, ampicillin, and cephalespo- 
tins appear to be the commonest offenders. 
| Antimicrobials are thought to act by reducing the 
‘normal protective resident bacterial population, par- 
ticularly lactobacilli species, and hence reducing the 
natural ‘colonization resistance. In two clinical studies 
‘the prevalence of vaginal carriage increased from aout 
10% to approximately 30% after 2 to 3 weeks of treat- 
ment with tetracyclines even at low dosages. >“ The 
_ increased prevalence of vaginal yeast carriage is usually 
accompanied ‘by a simultaneous increase in Camdidy- 
; positive cultures obtained from. the gastrointestinal 
~.. tract. The postantibiotic increase in. vaginal Candian re- 
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fects either increased spread in the number of previ- 


ously unrecognized vaginal Candida which multiply in 


the presence of a less inhibitory environment. Studies 


of the gastric flora of rats reveal that lactobacilli and Cy 
albicans exist in harmony, each species colonizing ana: 


tomically distinct areas based upon specific histologic 
differences.” Lactobacilli occupy the keratinized, strat- 
ified squamous epithelia and Candida, colonize, and are 
attached to secretory mucosal cells. After oral admine 
istration of tetracyclines, the lactobacilli are eliminated 
and the Candida organisms multiply to colonize the en- 
tire mucosal surface. After cessation of treatment and 
administration of lactobacilli, the original microflora of 
the stomach is reestablished and the two populations 
continue their symbiotic relationship.” 

Not only are antibiotics responsible for the increased 
frequency with which women are colonized with Can- 
dida today, but antibiotics are probably the most com- 
monly identified precipitating factors of vaginitis. Many 
patients note the onset of symptoms of VVC during 
the course of therapy with antimicrobials. The rapidity 
with which symptoms appear after oral administration 
of antibiotics suggests not only that vaginal colonization 
resistance mechanisms are depleted but possibly that 


antibiotics actually stimulate yeast proliferation. Al- 


though only a few studies have been done to investigate 
this issue, it appears reasonable to recognize the dan- 
gers of administering antibiotics to high-risk patients 
and to-consider concomitant antifungal therapy. 


Diabetes mellitus. Uncontrolled diabetes mellitus 
with accompanying glycosuria and increased glucose. 


concentrations in vaginal secretions may precipitate 
frank symptomatic vaginitis. Clinicians invariably con- 
sider subclinical or unrecognized diabetes in patients 


with recurrent VVC and subject these women to 3- and 


5-hour glucose tolerance tests. The yield of these tests 
is extremely low and does not justify the perpetuation 
of this practice except in postmenopausal women. It is 
extremely unlikely in an otherwise healthy woman that 
the only manifestation of hyperglycemia will be recur- 
rent VVC. 

Some women with recurrent VVC attribute. recur- 
rences of VVC to dietary indiscretions, for instance, 


sweet and candy binges, possibly inducing transient gly- ` 


cosuria. 

Iron deficiency. The studies of Davidson et al.® ap- 
pear to have clarified the issue as to whether iron de- 
ficiency predisposes to VVC, in that no positive evi- 
dence incriminating iron deficiency was found. 


Clothing and personal habits. Many women have. 
identified tight, insulating clothing, particularly nylon _ 


underwear, and pantyhose as factors that frequently 


precipitate symptomatic bouts of VVC. Poor ventilation: 
and increased temperature moisture of the perineum: 
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_ encourage yeast proliferation. Similarly, although a wet 
bathing suit is thought to bring on symptoms, it is prob- 
ably the chlorine in swimming pools that irritates the 
vaginal mucosa and increases the likelihood of symp- 

» toms developing. Many women feel that deodorant 

"sprays, perfumed toilet paper, and commercial douches 
similarly act to exacerbate symptoms. The role of vag- 
inal tampons in causing minor friction of the mucosa 
and precipitating attacks has not been clarified. All the 

_ above factors may act to sensitize the mucosa to the 
pathogenic mechanisms of resident yeast in the vagina 
and induce symptoms. 

Miscellaneous factors. The role of hypothyroidism, 
stress, and frequency and technique of sexual inter- 
course remains undetermined. Many sufferers of re- 
current infections describe a correlation between in- 
frequent but often intensive sexual relations and the 
precipitation of a symptomatic episode, suggesting that 
local minor trauma resulting from friction may create 
conditions suitable for commensal yeast to invade su- 

_ perficial tissue. On questioning of patients, about 15% 
will give a positive history connecting sexual intercourse 
_to symptomatic Candida infections. In a small minority 

of patients with a definite cause-effect history, postcoital 

“prophylaxis with a single dose of clotrimazole may be 
worth trying. Studies need to be done looking at this 
particular entity. It has been shown to be effective in 
women who have recurrent urinary infections where 
there is a clear connection between intercourse and 
cystitis. In a study commissioned by the C. B. Fleet, Co., 
Inc., to determine the microflora residing in douche 
equipment, C. albicans was isolated from 21% of the 
nozzles and 2.5% of bags or bulbs surveyed. 

Ironically, women with recurrent VVC almost in- 
variably lack these risk factors.and in spite of avoidance 
of all known risk factors continue to suffer from re- 
current vaginal Candida infections. These unfortunate 
women, aware of publicized precipitating factors, avoid 
oral contraceptives and other exogenous hormones, 

-avoid pregnancy, use appropriate clothing, have nor- 
mal glucose tolerance tests, and, finally, avoid antibiot- 
ics at all costs and still attacks recur. Thus the critical 
question regarding the mechanism of recurrent VVC 
remains unanswered, 


Current theories regarding source of 
recurrent VVC 


Intestinal reservoir. The commonest quoted theory 
is that of a persistent intestinal reservoir of Candida that 
results in recolonization of the perianal area and re- 
current vaginal reinfection.”” * In one study conducted 
by Miles et al.” virtually 100% of women with recurrent 
VVC had simultaneous positive rectal and vaginal cul- 
< tures. Other authors,* however, have failed to confirm 
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this uniform concordance. Similarly, in our clinic only 
69% of women with recurrent VVC presenting witha = 
acute exacerbation of VVC had simultaneous positive 
rectal cultures. After long-term treatment with oral ke- 
toconazole, only 40% of patients with posttreatment: 


recurrence of VVC had positive rectal cultures, Like- 
in a controlled prospective’. 


29 


wise Milne and Warnock 
study were unable to correlate symptomatic recur: 
rences with positive rectal cultures. Furthermore, many: 
chronic fecal carriers of yeast appear to be resistant to 
vaginal colonization with Candida.” Numerous studies 
with long-term oral nystatin therapy aimed at pre- 
venting vaginal reinfection have failed to reduce re- 
currence rates,” ” 

In spite. of the data arguing against vaginal reinfec- 
tion from the perianal region as a source of vaginal 


recolonization, it should be pointed out that, with the 


Candida strain typing method of Odds and Abbott.) < 
the majority of vaginal Candida strains are identical to 
those isolated from the patient's oral cavity and- rectum. 
Similarly, with the same method of strain typing, we 
have observed vaginal and gut strain concordance in 
more than two thirds of patients with simultaneously 
positive cultures. Thus in a large number of those pa- 
tients identical strains are found and additional pro 
spective studies are required to clarify this controversi 
issue. It would appear that the gastrointestinal reserve 

is a potential source of reinfection, but its importa: 
may well have been exaggerated. This is not a mute 
issue since therapeutic strategies for the future which 
include oral therapy with nystatin or ketoconazole re-. 
quire critical evaluation. 

Sexual transmission. The role of sexual transmission = 
as a means of vaginal inoculation and colonization has = 
undergone considerable discussion in the last few years. < 
Once mere, studies have identified asymptomatic pe- 
nile yeast carriage, usually in the coronal sulcus, in ap- 
proximately 5% to 25% of male partners of women 
with symptomatic VVC.'""*!* Yeast penile colonization 
is fourfold more prevalent among male sexual partners 
of infected women than among other men from the 
same population.” About 80% of female contacts of. 
infected men have positive yeast cultures versus only 
32% of women with uninfected partners.” Typing 
the strains from both partners reveals that in the ma- 
jority of cases both members harbor the identical 
strain, 4 

The above data are, however, only circumstantial ev- 
idence incriminating the male genitalia as a source of 
vaginal colonization and reinfection since the penis may 
be colonized passively during intercourse and low titers... 
cultured may be incapable of infecting the vagina. Thus 
unequivocal proof that the colonized penis may transs- 
mit infection is still lacking. Even if sexual transmission: 
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Fig. 1. Candida balanoposthitis. 


is a source of vaginal colonization and accepting the 
maximum penile colonization rate of 25%, this mfers 
that in no more than 25% of women with recurrent 
VVC could vaginal reinfection be attributed to sexual 
transmission. Given these numbers, together with the 
fact that many women who develop both infrequent 
and recurrent VVC are sexually inactive, the overall 
contribution of sexual transmission to vaginal yeast col- 
onization is probably relatively limited. Although some 
clinicians emphasize the necessity for routine topical 
penile treatment of all partners of symptomatic wemen 
with VVC, this approach requires confirmation in pro- 
spective controlled comparative studies.” Although oro- 
genital and anogenital contact have been suggested as 
risk factors, further epidemiologic investigations in- 
cluding typing studies are required to confirm a causal 
relationship. 

Of 100 women investigated at our clinic there have 
been three male partners who developed and presented 
with frank Candida balanoposthitis (Fig. 1). This ts an 
acute inflammatory reaction, which resembles the wal- 
vitis seen in women. More commonly, 15% or 20% of 
male partners develop the phenomenon of an acute 
hypersensitivity reaction. They develop a severe itch 
and redness shortly after intercourse, which disappears 
by the next morning. Usually, the male partner is cub 
ture negative indicating an entirely different mecha- 
nism of a contact dermatitis. Whether or not it is due 
to a form of acute hypersensitivity, it is not balanopoas- 
thitis. It clearly indicates that more than one mechanism 
is responsible for the development of symptoms in both 
sexes. 

Vaginal relapse. Another important consideration is 
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that recurrence of symptomatic vaginal infection may 
result from failure of conventional therapy to com- 
pletely eradicate Candida from the vaginal lumen and 
possibly the superficial vaginal mucosal tissue. Trans- 
mission electron microscopic studies of exfoliative hu- 
man vaginal and cervical epithelial cells have shown that 
both the Candida blastospore and particularly the ger- 
minated microorganisms are capable of invading intact 
epithelial cells in the superficial vaginal mucosal tissue. 
Transmission electron microscopic studies of exfolia- 
tive human vaginal and cervical epithelial cells have 
shown that both the Candida blastospore and particu- 
larly the germinated microorganism are capable of in- 
vading intact epithelial cells in the superficial layers of 
the mucosa and appear capable of penetrating to the 
depth of several layers” (Fig. 2). The implications of 
this intracellular phase are obvious since it suggests that 
organisms may sojourn within the mucosa protected 
from antifungal agents, only to reemerge into the vag- 
inal lumen some weeks or months later, when the ep- 
ithelial cells are normally shed under the maturation 
process that occurs each month. This hypothesis of a 
persistent intracellular phase of Candida in vivo re- 
quires verification but may well explain the occurrence 
of positive vaginal cultures after treatment and several 
interim negative vaginal cultures in sexually inactive, 
rectal culture—negative women. 

Odds,’ in reviewing the literature, concluded that 
approximately 20% to 25% of women responding clin- 
ically to standard antifungal topical measures with neg- 
ative vaginal cultures at completion of therapy were 
found to have positive vaginal cultures within 30 days. 
This is usually interpreted as reinfection, but it may be 
true relapse. Utilizing an animal model of experimental 
Candida vaginitis in rats, we have similarly observed the 
appearance of positive vaginal cultures 30 and 60 days 
following initial, supposedly successful treatment with 
oral ketoconazole. The rats were sexually inactive, had 
negative rectal cultures, and had identical strains of C. 
albicans isolated on each occasion. Longitudinal studies 
in our clinic with patients receiving long-term oral ke- 
toconazole revealed that more than half the patients 
with posttreatment recurrence had identical strains 
identified with successive vaginal cultures. Accordingly, 
the cumulative data strongly suggest that, in a substan- 
tial number of women with repeated episodes of VVC, 
recurrence of colonization and symptomatic infection 
is due to failure of therapy to completely eradicate all 
yeast from the vagina. Once more, this premise has 
important therapeutic implications especially given the 
lack of sensitivity of a single vaginal swab to detect small 
numbers of Candida organisms." Furthermore, thera- 
peutic regimens should be evaluated not only in terms 
of successful relief of acute symptoms but by long- 
term follow-up studies of vaginal Candida recoloni- 
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Fig. 2. Invasion of intact epithelial cells by the Candida blastospore. (Reproduced with permission 
from Garcia-Tomayo J, Castillo G, Martinez AJ. Human genital candidiasis: histochemistry, scanning 
and transmission electron microscopy. Acta Cytol [Baltimore] [1982;26:7].) 


zation rates. Thus it is particularly disturbing that 
investigators have reported even higher vaginal yeast 
recovery rates following short courses of therapy. 

Irrespective of the source of vaginal recolonization 
which may, therefore, differ in different women, why 
do some women have infrequent episodes and others 
continue almost on a monthly basis to be plagued by 
recurrent symptomatic episodes in the absence of rec- 
ognized predisposing factors? The answer to this im- 
portant question may reside with the host’s normal vag- 
inal defense mechanisms directed by both a preventing 
vaginal colonization and exacerbation of symptomatic 
disease. 


Host defense mechanisms directed at C. 
albicans 


Relatively little is known about the natural vaginal 
mechanisms that resist Candida colonization and symp- 
tomatic infection. 

Genital tract antibodies. Clinically, VVC is not as- 
sociated with any form of immunoglobulin deficiency. 
Both serum and local cervical antibodies to C. albicans 
have been identified in both symptomatic and asymp- 
tomatic vaginal candidiasis." Titer changes both lo- 
cally and systemically are unreliable in diagnosis. The 
dominant anticandidal immunoglobulin is IgA, partic- 
ularly in cervical secretions (SIgA). In the gastrointes- 
tinal tract IgA antibodies are thought to prevent mu- 
cosal colonization by agglutination of microorganisms 
and reduction of adherence to intestinal cells. Although 
cervical anti-Candida IgA may have the same effect, any 
protective efficacy is unproven. Women may have ei- 
ther chronic asymptomatic colonization or recurrent 


symptomatic vaginitis with the same strain of Candida 
in the presence of copious cervical antibodies.” The 
role of candidal antigenic heterogeneity or the pro- 
duction of immunoglobulin-cleaving enzymes by the 
fungi (proteolytic) in negating the protection of anti- 
body is unknown. Vaginal titers are lower in patients 
from whom yeast are cultured. The relevance of this 
observation and the protective status of anticandidal 
antibodies are unknown. 

Cell-mediated immunity. Although immunocom- 
promised patients receiving steroids and other immu- 
nosuppressive agents are at higher risk of developing 
symptomatic VVC, the role of cell-mediated immunity 
in preventing vaginal colonization is unclear, particu- 
larly because of the superficial nature of the mucosal 
yeast infection. Almost all healthy adults, noncolonized, 
colonized, and with symptomatic VVC, have a normal 
cutaneous delayed hypersensitivity reaction to the in- 
troduction of candidal antigen. Similarly, in the vast 
majority of women, including those with recurrent 
VVC, in vitro lymphocyte studies show normal stimu- 
lation indices following exposure to mitogens." When 
Candida antigen is used to stimulate lymphocyte pro- 
liferation, conflicting results have been obtained. Some 
authors* * have detected, in women with recurrent 
VVC, a specific diminished in vitro lymphocyte stim- 
ulation in response to Candida antigen only. In other 
words, they may actually have defective in vitro re- 
sponse to T-cell antigens. This does not mean a preex- 
isting T-cell defect, but rather the Candida in itself may 
suppress populations of T lymphocytes and create a 
form of tolerance. In order to get rid of the tolerance, 
the Candida antigen has to be eliminated or the immune 
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Fig. 3. Blastospores of Candida albicans adhering to a vaginal epithelial cell. 


response improved. Additional studies are required 
since a highly specific immune defect which results in 
susceptibility to mucosal Candida infection in one site 
only and confined to one species of microorganism 
without manifestations elsewhere in the body is un- 
likely. 

Phagocytic cells. Although phagocytes constitute an 
important defense mechanism combating systemic and 
deep-seated fungal invasion, there is no evidence to 
implicate phagocytes as a superficial vaginal mucosal 


45 


defense mechanism.“ Leukocytes are typically absent 
from vaginal secretions in frank candidal vagmitis, 
which may be a function of the superficial nature of 
the mucosal infection or the lack of chemoattractants 
generated in the inflammatory process. 

Vaginal flora. The normal bacteria that populate the 
vagina probably constitute the most important natural 
defense mechanism against Candida colonization. Ex- 
perimental studies of germ-free mice revealed the ease 
with which the animals undergo yeast gastrointestinal 
colonization, in contrast to nongnotobiotic animals.'® 
The protective role of vaginal bacterial flora has been 
emphasized by the rapid acquisition of positive vaginal 
cultures as well as the onset of symptoms following local 
and systemic administration of antibiotics. Either the 
reduction or the alteration of the bacterial population 
permits newly introduced yeast to establish themselves 
or when small numbers of yeast are already present 
they then multiply freely and more extensively colenize 
the vagina. Lactobacilli have been singled out as having 
the dominant role in preventing both the establishment 
of vaginal candidiasis and the subsequent development 
of symptomatic VVC.’ It is of interest, therefore, that 
decreased numbers of lactobacillus species have been 


found in patients with symptomatic vaginitis.” C. albi- 
cans has the potential to elaborate substances that are 
active against bacteria; thus the meaning of reduced 
titers of lactobacilli as a cause or result of Candida in- 
fection is unclear." The most commonly quoted expla- 
nation of bacterial antagonism of yeast is competition 
for nutrients and hence the fungal population is kept 
in check by the alleged limited availability of nutrients. 
This is probably an oversimplification and more likely 
other factors, such as bacterial production of Candida 
growth-inhibitory factors observed in in vitro studies 
with lactobacilli and other gram-negative rods, play an 
important role.* In my laboratory candidal attachment 
to exfoliated vaginal epithelial cells was reduced when 
the cells were preincubated in the presence of lacto- 
bacilli.” 


Candida virulence factors in the pathogenesis of 

recurrent VVC 

So far, all discussion has centered on the role of those 
factors, both endogenous and exogenous, in the patho- 
genesis of recurrent infection. The role of the patho- 
genic microorganism is largely undetermined. There 
is no evidence that chronic or recurrent VVC is due to 
the development of antimicrobial resistance following 
repeated courses of therapy. It may well be asked 
whether Candida vaginal isolates associated with asymp- 
tomatic colonization are less virulent than those cul- 
tured from patients with symptomatic infection and, 
conversely, are organisms responsible for recurrent in- 
fection more virulent? 

From an epidemiologic point of view, Odds" has 
found an identical distribution frequency of vaginal 
clinical isolates for Candida, based upon strain typing 
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Fig. 4. Enhanced adherence of Candida albicans in the presence of germ tube hyphae formation. 


in patients with both symptomatic and asymptomatic 
states. Vaginal strains of C. albicans had a similar dis- 
tribution frequency when compared to isolates ob- 
tained from other clinical sites.’ 

Virulence factors of Candida remain for the most part 
unestablished. The first virulence factor we have in- 
vestigated is that of microbial adherence to mucosal 
epithelial cells’ (Fig. 3). After introduction into the 
vagina, usually as blastospores, the microorganisms 
must have the capacity to adhere to the mucosa, a func- 
tion that is both enhanced and facilitated by in vivo 
germination.” * Thereafter, the organisms must be 
able to multiply and sustain themselves nutritionally in 
the face of competition from the local bacterial flora. 
Finally, to survive even as commensals, Candida must 
withstand any attempt on the part of normal vaginal 
resistance mechanisms to discourage yeast presence. As 
mentioned previously, based upon typing studies there 
is no satisfactory evidence to suggest that C. albicans 
strains differ in their capacity to colonize the vagina." 
In vitro studies found no significant difference in ad- 
herence to exfoliated vaginal epithelial cells of C. al- 
bicans isolates obtained from different anatomic sites." 
In contrast, similar experiments have shown that not 
all Candida species adhere as well as C. albicans. Thus 
C. tropicalis, C. parapsilosis, and C. kruzei adhered in sig- 
nificantly lower numbers of vaginal cells; this may well 
explain the lack of vaginal tropism of these organisms 
and the infrequency with which they are found on vag- 
inal culture.” 

Since adherence to vaginal epithelial cells is increased 
when Candida blastospores germinate, in vivo germi- 
nation may also be important in vaginal colonization, 
even though germinated yeast are infrequently seen in 


vaginal smears obtained from asymptomatic culture- 
positive women" (Fig. 4). Using a mutant strain of C. 
albicans incapable of in vivo germination at 37° C, Sobel 
et al.”' demonstrated that rat vaginal colonization was 
significantly reduced with the mutant strain and spon- 
taneous vaginal clearance of this organism was ob- 
served. Both characteristics, i.e., fungal capacity to ad- 
here to target cells and to germinate, are important 
yeast virulence factors; however, there is no evidence 
that selection of pathogenic strains in vivo is dependent 
upon these criteria. Recently, Crandell et al.” in ex- 
perimental studies detected a non—protease-producing 
C. albicans mutant with reduced ability to adhere to 
endothelial cells.” 

There is surprisingly little knowledge available as to 
the mechanisms whereby saprophytic yeast are stimu- 
lated or activated to increase in number and reach a 
more virulent phase capable of inducing inflammation. 

Symptoms of VVC are not strictly related to the yeast 
load. Thus Oriel et al. recovered 10° to 10" yeast per 
milliliter of vaginal fluid in symptomatic and asymp- 
tomatic states. Certainly many clinicians have noted that 
some severely symptomatic women may have few yeast 
apparent in the vaginal secretions whereas not infre- 
quently one may see the converse, that is, large numbers 
of yeast (even germinated) in wet mounts obtained 
from asymptomatic women. Nevertheless, in spite of 
these exceptions, the majority of women with symp- 
tomatic disease have large numbers of yeast present in 
secretions as well as evidence of in vivo germination. 
The discrepancy in these observations could result 
from patient subjective tolerance or sensitivity to the 
toxic mechanisms of pathogenic yeast or because yeast 
must act in concert with other factors such as bacteria 
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Fig. 5. Scanning electron micrograph demonstrating hyphae formation and invasion of vaginal 
mucosa. 





Fig. 6. Scanning electron micrograph of the surface of the vaginal mucosa infected with Candida 
albicans. (Courtesy of Marcel Boyers, Ph.®., Janssen Pharmaceutica, Beerse, Belgium.) 
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in causing inflammation, i.e., polymicrobial induced in- 
flammation.” 

There is a strong association between active clinical 
disease and the presence of germinated or filamentous 
Candida’ ( Fig. 5). Germinated yeast adhere more avidly 
to vaginal epithelial cells, enhance colonization, and 
represent the dominant histologically proven fungal 
form in superficial but invasive Candida vaginitis as well 
as in disseminated systemic candidiasis. Several studies 
using scanning and transmission electron microscopy 
have demonstrated the invasive capacity of germinated 
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yeast in humans and animals (Fig. 6). Studies in our 
laboratory revealed that the nongerminating mutant of 
a wild strain of C. albicans was noninvasive and caused 
mild vaginitis only.” Thus germination appears to be 
a critical virulence factor in the pathogenesis of VVC. 

Factors favoring germination can be expected to be 
associated with the precipitation of symptomatic vagi- 
nitis. We have reviewed many clinical isolates of Candida 
obtained from patients with acute symptomatic vagi- 
nitis. All the latter were capable of in vitro germination 
as were isolates from asymptomatic patients and isolates 
from numerous anatomic sites. Thus, while germina- 
tion appears to be an important yeast virulence factor 
in the initiation of mucosal invasion, as a property in 
Candida species it is almost invariably present in all clin- 
ical isolates. Appreciation of the significance of ger- 
mination has therapeutic implications in that imidazoles 
capable of inhibiting germination at low concentrations 
might be of value in preventing recurrent VVC. Pre- 
liminary studies by Sobel and Muller’ using the rat 
model of experimental VVC suggested that low-dosage 
ketoconazole, providing subtherapeutic vaginal levels 
of the imidazole, was effective in preventing vaginitis 


possibly by the effect of germination inhibition (Fig. 


7). In spite of our awareness of the significance of 


germination in invading mucosa, transmission elec- 
tron microscopic studies have shown that blastospores 
of Candida are also capable of invading epithelial 
cells.” 

The mechanism by which Candida produce disease is 
unknown. The extensive areas of pruritus and inflam- 
mation often with minimal invasion of cells suggest an 
extracellular toxin or enzyme. In spite of the evidence 
of cell invasion described above, it should still be em- 
phasized that Candida vaginitis is primarily a mucositis 
or superficial infection, to the extent that, in the past, 
clinicians considered it an infection of vaginal secre- 
tions. In vitro C. albicans elaborates an acid protease 
optimally active at pH 4.0 to 4.5, i.e., the normal vaginal 
pH and the pH most frequently associated with VVC. 
Additional studies are needed to further clarify how 
yeast induce inflammation. Some men develop penile 
irritation within a few hours of sexual contact with in- 
fected asymptomatic women. This suggests some form 
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Fig. 7. Comparison of efficacy of ketoconazole prophylaxis 
and early treatment regimen in early candidal vaginitis. (Re- 
produced with permission from Sobel JD, Muller G. Keto- 
conazole prophylaxis in experimental vaginal candidiasis. An- 
timicrob Agents Chemother [1984;25:281-2].) 


of irritative or hypersensitivity phenomenon which 
could also play a role in women. 

Based on the above observation, it is conceivable that 
different pathogenic mechanisms may be responsible 
for inducing different symptom complexes in individ- 
ual patients. From a clinical point of view, some women 
present with a dominant Candida vulvitis with no ap- 
parent vaginitis and the pathogenesis is in all likelihood 
different from that in those patients presenting with a 
more exudative vaginitis characterized by a cheesy 
white discharge. Efforts should be made to reclassify 
recurrent and chronic vulvovaginal candidiasis as to the 
basis of anatomic site as well as the dominant patho- 
genetic mechanism. 

In conclusion, while the goal of clinicians is to estab- 
lish successful therapeutic regimens capable of con- 
trolling if not curing recurrent VVC, most of our ef- 
forts have been directed at studying new antimycotic 
agents. Not surprisingly, therefore, little progress has 
been made in controlling these problem patients. Effort 
must be made to further our understanding of basic 
mechanisms responsible for recurrent infection. What 
has emerged is the awareness that although predis- 
posing factors and precipitating mechanisms are rec- 
ognized, such known factors are more often than not 
absent in patients with recurrent VVC. The source and 
mechanism of vaginal recolonization in women with 
recurrent VVC continue to be controversial and largely 
unexplained. Sexual transmission probably plays only 
asmall role and the intestinal reservoir concept appears 
to have been exaggerated. Vaginal persistence and the 








concept of vaginal relapse are more likely explanations, 
although different mechanisms may be operative in 
different patients. Similarly, our knowledge of acxmal 
vaginal defense and immune mechanisms remains in- 
complete and additional studies are needed. There is 
only scant information available concerning the patho- 
genesis of symptoms experienced and current evidence 
suggests more than one mechanism is involved. 


REFERENCES 


« Genter for Disease Control. Nonreported sexualb wans- 
“mitted diseases. MMWR 1979;28:61. 

. Fleury FJ. Adult vaginitis, Clin Obstet Gyneco! 1981; 
24:407, 

» Odds FC. Candida and candidosis. Baltimore: Umversity 
Park Press, 1979. 

> Dennerstein GJ, Langley R, Vulvovaginal candidiasis: 
treatment and recurrence. Aust NZ J Obstet Ge naecol 

1982;22:231. 

. Hurley R, de Louvois J. Candida vaginitis. Postgrad Med 
J 1979;55:645. 

. Berg AO, Heidrich FE, Fihn SD. Establishing the cause 
of symptoms in women in a family practice. JAMA BO&4; 
251:620. 

. Hurley R. Inveterate vaginal thrush, Practitioner E975; 
_ 215:753. 

» Drake TE, Maibach HI. Candida and candidiasis: culiaral 
conditions, epidemiology, and pathogenesis. Postgrad 
Med 1973;53:83. 

. Fleury FJ. Recurrent candida vulvovaginitis. Chenwiher- 

apy 1982;28(suppl 1):48. 

. Odds FC. Genital candidosis. Clin Exp Dermatol 1982; 

7:345. 

. Suther RL, Brown WJ. Sequential vaginal cultures irom 

normal young women. J Clin Microbiol 1980;1 1:479. 

. Oriel JD, Partridge BM, Denny MJ, et al. Genitai yeast 

infections. Br Med J 1972;4:761. 

«Caruso LJ. Vaginal moniliasis after tetracycline therapy. 

Am J OBSTET GYNECOL 1964;90:374. 

. Oriel JD, Waterworth PM. Effect of minocycline and tet- 

racycline on the vaginal yeast flora. J Clin Pathol 1975; 

28:403. 

. Odds FC, Abbott AB. A simple system for the pressnp- 

tive identification of Candida albicans and differensation 

of strains with the species. Sabouraudia 1980;18:3@1. 

3. Odds FC, Abbott Ab, Stiller RL, et al. Analysis of Cocuhda 

albicans phenotypes from different geographical and an- 

atomical sources. J Clin Microbiol 1983;,18:849. 

> Hurley R. Trends in candidal vaginitis, Proc R Sow Med 
1977;70(suppl 4): 1. 

« Morton RS, Rashid S. Candidal vaginitis: Natural history, 
predisposing factors and prevention. Proc R Soc Med 

<1 1977;70($uppl 4):3. 

. Hopsu-Havu VK, Grönroos M, Punnoren R. Vagnal 

yeasts in parturients and infestation of the newborns. Acta 

Obstet Gynecol Scand 1980;59:73. 
< Bland PB, et al. Experimental vaginal and cutaneous mo- 
< nilias associated with vaginal, oral and cutaneous thrush. 

Arch: Dermatol Syphiol 1937;36:760. 
. McCourtie J, Douglas LF. Relationship between cei! sur- 

“face composition of Candida albicans and adherence to 

acrylic after-growth on different carbon sources. baleet 
cio Immun 1981;32:1234. 

+ Powell BL, Frey CL, Drutz DJ. Estrogen receptor in Oe 
dida albicans. A possible explanation for hormonal infu- 
ences in vaginal. candidiasis [Abstract 751]. Twenty-third 








35. 


36. 


40. 


47. 


48. 


Interscience -Conference on Antimicrobial Agents: and 
Chemotherapy, Las Vegas, 1983:222. 


. Carroll Cj, Hurley R, Stanley VC. Criteria for diagnosis 


of candida vulvovaginitis in pregnant women. J Obstet 
Gynaecol Br Commonw 1973;80:258. 


. Apisarnthanarax P, et al. Oral contraceptives and candi- 


diasis. Cutis 1974; July:77. 


. Savage DC. Microbial interference between indigenous 
yeast and lactobacilli in the rodent stomach. J Bactériol 


1969;98:1278. 


26. Davidson F, et al. Recurrent genital candidiasis and iron 


metabolism. Br J Vener Dis 1977;53:123. 


. De Sousa HM, Van Uden N. The mode of infection and 


infection in yeast vulvovaginitis. AM J OBSTET GYNECOL 
1960;80: 1096. 


. Miles MR, Olsen L, Rogers A. Recurrent vaginal candi- 


diasis. Importance of an intestinal reservoir. JAMA 
1977,238: 1836. 


. Milne JD, Warnock DW. Effect of simultarieous oral and 


vaginal treatment on the rate of cure and relapse in vag- 
inal candidosis. Br J Vener Dis 1979;55:362. 


. Vellupillai S, Thin RN. Treatment of vulvovaginal yeast 


infection with. nystatin. Practitioner 1977;219:897, 


. Rodin P, Kolator B. Carriage of yeasts on the penis. Br 


Med J 1976;1:1123. 


. Thin RN, Leighton M, Dixon MJ. How often is genital 


yeast infection sexually transmitted? Br Med J 1977;2:93. 


. Davidson F. Yeasts and circumcision in the male. Br J 


Vener Dis 1977;53:121. 


. Warnock D, Speller D, Milne J, et al. Epidemiological in- 


vestigations of patients with vulvovaginal candidosis. Br 
J Vener Dis 1979;55:557. 

Meinhof W. Demonstration of typical features of individ- 
ual Candida albicans strains as a means of studying sources 
of infection, Chemotherapy 1982;28(suppl 1):51. 


Senft HH, Karte W. Epidemiology, pathology and.clinical: 


features of genital mycoses—1981] status. Chemotherapy 
1982;28(suppl 1):3. 


. Garcia-Tamayo J, Castillo G, Martinez AJ. Human genital 


candidiasis. Histochemistry, scanning and transmission 
electron microscopy, Acta Cytol 1982;26:7. 


. Wolfson N, Samuels B, Riley J. A three-day treatment 


regimen for vulvovaginal candidiasis. J LA State Med Soc 
1982; 134:28, 


. Mathur S, Koistinen GV, Horger EO, et al. Humoral im- 


munity in vaginal candidiasis. Infect Immun 1977;15:287, 
Stoney VC, Hurley R. Candida precipitins in pregnant 
women: validity of the test systems used. J Clin’ Pathol 
1974,27:66. 


. Syverson RE, Buckley H, Gibian J, Ryan GM Jr. Cellular 


and humoral immune status in women with chronic Can- 
dida vaginitis, AM J OBSTET GYNECOL 1979;134:624. 


. Waldman RH, Cruz JM, Rowe DS, Immunoglobulin levels 


and antibody to Candida albicans in human cervicovaginal 
secretions. Clin Exp Immunol 1972; 10:247. 


. Hobbs JR. Immunological aspects of candidal vaginitis, 


Proc R Soc Med 1977;70(suppl 4):11. 


. Witkin SS, Yu IR, Ledger WJ. Inhibition of Candida al- 


bicans—induced lymphocyte proliferation by lymphocytes 


and sera from women with recurrent vaginitis. AM J Op-» 


srer GYNECOL 1983;147;809. 


. Diamond RD, Krzesicki R, Jao W. Damage to pseudo- 


hyphae of Candida albicans by neutrophils in the absence 
of serum in vitro. J Clin Invest 1978;61:349. 


3. Liljemark WF, Gibbons RJ. Suppression of Candida albi- 


cans by human oral streptococci in gnotobiotic mice. Infect 
Immun 1973,;8:846. 

Auger P, Joly J. Microbial flora associated with Candida 
albicans vulvovaginitis. Obstet, Gynecol 1980;55:397., - 
Narayanan TK, Rao GR. Beta-indole-ethanol and beta- 
indolelactic acid preduction. bycandida species: their an- 





August 71985 S 
Am J Obstet Gynecol: 




































c Number 7, Part 2 


tibacterial and autoantibiotic action, Antimicrob Agents 
Chemother 1976;9:375. 
49, Sobel JD, Myers P, Levison ME, et al. C. albicans adherence 
to buccal and vaginal epithelial cells. J Infect Dis 1981; 
143:76. 

50. King RD, Lee JC, Morris AL. Adherence of Candida al- 
bicans and other candida species to mucosal epithelial cells. 
infect Immun 1980;27:667. 

51. Sobel JD, Muller G, Buckley H. Critical role of germi- 
nation in adherence of Candida albicans. Infect. Immun 
1984;44:516. 





“Recurrent vulvovaginal candidiasi 


52. Crandell M. Rotrosen D, Edwards JE Jr, Candida albicans ~ 
secreting extracellular proteinase strains increased ad- 
herence to endothelial cell monolayers [Abstract F24]. 0, 
American Society of Microbiology Conference, St. Louis, 
1984:296. oe 

53. Kippax RA, Caradoc-Daries G, Meech RJ. Polymicrobial 
nature of vaginitis in young women: a microbiological and 
therapeutic study. NZ Med J 1982;95:173. 


54. Sobel JD, Muller G. Ketoconazole prophylaxis in exper: one 


imental vaginal candidiasis. Antimicrob Agents Chemo- 
ther 1984;25:281. 





Classification and pathogenesis of vulvovaginal candidiasis 


Gilles R. G. Monif, M.D. 
Omaha, Nebraska 


Although candidiasis of the female genital tract is one of the most common cf the vaginitides, it is a poorly 
understood disease entity. Vulvovaginal candidiasis is a monoeticlogic disease, but the pathways by which 
“pathogenic expression. is attained are sufficiently divergent to constitute a classification schema that 
¿influences therapy. For selection of appropriate therapy, the following three broad categories are proposed: 
“ (1) primary candidiasis, (2) antibiotic-induced candidiasis, and (3) systemically induced. candidiasis. (AM J 


i “OBSTET GYNECOL 1985;152:935.) 


© Key words: Vulvovaginal candidiasis, classification, treatment 


Although candidiasis of the female genital tract is 
“one of the most common of the vaginitides, it remains 
one of the most poorly understood. 


Significance of recovery of Candida albicans 


The female genital tract is a sophisticated microbi- 
ologic environment.’ The microbiologic presence of an 
organism does not necessarily equate with disease. De- 
pending on the age group, geographic location, and 
socioeconomic status, up to. 44% of women may harbor 
one or more species of Candida asa “normal” constit- 
uent of the vaginal flora (Table 1); The magnitude of 
organismal replication is in the order of 10°-10° colony- 
forming units (CFU) per milliliter of vaginal fluids*(un- 
published observations). In most patients it is only with 
the application of quantitative microbiology that dif- 
ferences appear between asymptomatic carriers and pa- 

‘tients with overt disease. The emergence of disease 
from a state of prior colonization is accompanied by a 
quantitative change in the magnitude of organismal 
replication (greater than 10° CFU/ml of vaginal fluid 
{unpublished observations)]). 


From the Department of Obstetrics and Gynecology, Creighton Uni- 
versity. School of Medicine. 





Classification of vulvovaginal candidiasis 

The purpose of classification is to impose order on.) 
a complex set of facts. Although candidiasis of the fe- 
male genital tract is a monoetiologic disease, the. path- 
ways by which a possibly normal constituent of the gen- 
ital-anal microbiologic flora attains pathogenic express 
sion are sufficiently divergent to constitute a basis for 
classification. 

For selection of appropriate treatment of a. specific = 
candidiasis, the following three broad categories-are i 


proposed: (1) primary candidiasis, (2) antibiotic-in- n 


duced candidiasis, and (3) systematically induced cane” 
didiasis. 


Monit classification of vulvovaginal candidiasis 
Genesis I. Primary candidal vulvovaginal candidiasis 
A. Vulvitis* 

B. Vulvovaginitis with predominantly 
vulvar involvement 

C. Vaginitis with relatively minimal vul- 

var involvement one 

Genesis II. Antibiotic-induced vulvovaginal candi- 

diasis ee 


*As an isolated entity, it is more likely in diabetic patients 
who have cutaneous candidiasis or who have had it inthe past. 
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< Table I. Prevalence of Candida albicans in asymptomatic female patients 
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Source 





Adler et al” 


Elegbe and Modupe” 
Armstrong and Wiesher* 


Schnell 
identified) 


Type of population 
(No. of obstetrics age group) 


Antenatal, gynecology, and family 
planning clinics, England 
1838 (16-59 yr ald) 
Undergraduate students, Univer- 
sity Life, Nigeria (15-22 yr old) 
Veneral disease clinic (n = 57), 
age grouping (not identified) 
Urban German population (not 












Incidence of colonization 


96/1000 


445/1000 
405/1000 


113/1000 





A. Resulting from systemic therapy for 
nonvulvovaginal infection 
B. Resulting from local or systemic ther- 
apy for vaginal infection (Ping-Pong 
vaginitis) 
Genesis HI. Systemically influenced vulvovaginal can- 
didiasis 
A. Pregnancy, high-dose estrogen, and 
contraceptives 
B. Steroids 
C. Diabetes mellitus 
D. T-cell dysfunction 
1. Congenital 
2. Acquired 
Vulvovaginal candidiasis (genesis IA to IC: Pri- 
mary). Augmented moisture and humidity appear to 
-be the principal catalytic factors in primary candidal 
“vulvovaginitis. This disease entity is not totally homo- 
geneous but, rather, is a spectrum of diseases whose 
_ “dipoles” are vulvitis at one end and vaginitis at the 
<i other; Idiopathic vulvovaginal candidiasis is more a vul- 
vitis than a vaginitis. The principal manifestation of 
vulvovaginal candidiasis is pruritus, not discharge. The 
presence of a noncharacteristic discharge should alert 
one to the probability that the disease entity may not 
be candidiasis. When discharge indicative of significant 
concomitant vaginitis is present, it tends to be relatively 
sparse in quantity and to have a characteristic cottage 
«cheese—like appearance. Vaginitis predominating over 
- yulvitis is more characteristic of antibiotic-induced can- 
didiasis. 
-Fhe distinction between those cases in which vulvitis 
is greater than vaginitis and those in which vaginitis is 
greater than vulvitis is of more than academic impor- 
“tance. Total reliance on intravaginal medication in cases 
< with significant vulvitis is associated with frequent ther- 
~apeutic failures. If vulvitis is clinically significant, simple 
eradication of a vaginal reservoir will not afford rela- 
tively prompt relief of symptoms nor a one standard 
. deviation probability of a microbiologic cure (unpub- 
” lished observations}. The physicians must. concomi- 
tantly treat the patient for vulvitis. Treatment. is best 












































achieved through direct application of medication to 
the region, restriction of undergarments to loose-fitting 
cotton pants, and use of nystatin powder for the per- 
ineum. The use of nystatin, however, may constitute 
“overkill” in terms of expense. 

Anorectal extension of disease is one situation in 
which the use of oral nystatin may be warranted. Un- 
fortunately, this therapeutic recommendation ‘isnot 
handicapping by data derived from a well-controlled 
double-blind, randomized study. 

Subpatterns of disease. Primary vulvovaginal candidi- 
asis is associated with a defined pH range of 4.2 to 4.7. 
Analysis of wet-mount preparations reveals two. pat- 
terns. In one case there are many squamous cells, some 
pseudohyphae, and rare polymorphic neutrophils. The 
other pattern is characterized by the concomitant pres- 
ence of many polymorphic neutrophils, as well as vis- 
ual evidence for significant mycotic replication. The 
reason for the divergence is usually related to elabo- 
ration of bacteriocins by selected strains of Candida. 
Even without bacteriocins, pH is the principal regula- 
tor of any bacteria that may be present in. significant 
numbers (the latter defined as greater than 10° CFU/ 
ml of vaginal fluid), Bacteria such as the group B B- 
hemolytic streptococci and selected members of the En- 
terobacteriaceae are capable of functioning well in a rel- 
atively acid microbiologic environment. The group B 
streptococci will adhere to squamous epithelial cells and 
hence appear as so-called “clue cells.” The identification 
of clue cells has fostered a false conceptual association 
between Gardnerella vaginalis and Candida albicans. ‘The 
microbiologic environment necessary to sustain one as 
a vulvovaginal pathogen effectively precludes functional 
significance for the other agent, although it. may be 
concomitantly isolated. Quantitative. studies indicate 
that under conditions for either organism, the colony =. 
counts of the suppressed agent are near the threshold 
of detection (less than 10° CFU/gm of vaginal. fluid). 
The inflammatory response’ elicited is. ultimately the 
mechanism that alters pH and in so doing allows for 
emergence of anaerobic bacteria, 

Vulvovaginal candidiasis (genesis IIA: Antibiotic- 
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Fig. 1. Quantitative characterization of the aerobic and anaerobic bacterial flora from a patient with 
persistent chronic vulvovaginitis caused by C. albicans. 


induced Candida vaginitis. Why do antibiotics induce 
“candidiasis? To be effective in inducing candidiasis, the 
antibiotic must alter the microbiologic environment 


‘cua through the eradication of the principal anaerobic bac- 


teria that govern pH.’ The inhibitory effects of bac- 
teriocins and bacteriocin-like products are pH depen- 
dent.” The eradication of certain bacteria, especially 
anaerobes, in selected cases frees Candida from its 
replicative constraints. Antibiotic-induced. candidiasis 
manifests primarily as a vaginitis when the magnitude 
of replication exceeds 10° CFU/ml of vaginal fluid and 
the Candida. organisms revert to their tisstie-invasive 
dimorphic form. Vaginitis is more characteristic of this 
group than is vulvitis. Just as Candida is susceptible to 
bacteriocin, so it is capable of elaborating bacteriocins 
that are effective only at an acid pH.” This principle 
is illustrated in the following case study (Fig. 1). 
In evaluating the possible qualitative and quantita- 
tive effects of the menstrual cycle on the bacterial 
flora of the female genital tract, serial posterior vaginal 
pool cultures were obtained from C. N., who had had 
¿“chronic candidiasis” intermittently for the previous 2 
years and had come to accept this fact as a way of life. 
: The repeated absence of any anaerobic bacteria came 
as a minor shock. Gorbach et al.,'* among others, have 
demonstrated the almost universal presence of anaer- 
obic bacteria as constituents of the bacterial flora of the 
female genital tract. Confirmation of the initial obser- 
vation, coupled with the relative simplicity of the qual- 
itative bacteriologic findings, suggested regulation by 
_ bacterial interference. With the use of an agar overlay 
. technique (in which the strain of C. albicans is isolated 
0o and grown in vitro; the colonies are removed and de- 









13x 10? 2x10? 18x10? 


55x 104 





4/5 4/13 4/17 4/20 4/24 4/27 5/1 5/5 
Days in the Menstrual Cycle 












Classification of vulvovaginal candidiasis 937 _ 


5x10 §3x 108 


46x 104 


§/9 5/11 


177.6 166.1 1590 1915 40.0 
1461 9.268 11.495 15.334 0.480 


stroyed by both mechanical and physiochemical means; | 
the agar nutrients are replenished by overlaying with. 
new agar; and the aerobic or anaerobic bacteria com: 
mon to the female genital tract are plated onto the 
agar), it could be shown that where the colonies of 
C. albicans. had been, the growth of selected challenge 
bacteria was inhibited." With the use of a flip. agar 
technique (in which the agar, after growth and removal. 
of the Candida colonies, is turned over and the opposite 
side plated with the challenge organism), it was dem- o 
onstrated that the substance that caused inhibition of 
growth had the capability of diffusing through the 
agar." This observation made the probability reason- 
ably good that the phenomenon observed was mediated: 
through a bacteriocin and not by a local change induced 
by C. albicans in the agar. 

Following therapy, anaerobic bacteria became part of 
the patient’s vaginal flora. 

Vulvovaginal candidiasis (genesis IIB: Ping-Pong 
vaginitis). Ping-Pong vaginitis is a variant antibiotic- 
induced candidiasis in which antimicrobial therapy is 
given for antecedent genital tract infections, rather.” 
than for infections involving another organ system. oo; 

The classic history of Ping-Pong vaginitis is that of > 
the patient doing significantly better for a short period 
of time and then becoming worse. A carefully taken 
history indicates a change in the symptom complex — 
(e.g., appearance of itching, change in character of dis- 
charge). If the physician. assumes that there has been 
a simple therapeutic failure and therefore does not. 
completely reevaluate the patient (which includes doing 
the potassium hydroxide and wet-mount preparation 
and sometimes cultures), the correct diagnosis may be 
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Fig. 2. Vulvovaginitis case study (W. P. 
therapy for Gardnerella vaginitis. 


missed. The physician may then prescribe a generally 
different, but pharmacologically similar, drug that may 
even aggravate the situation. One particularly unfor- 
tunate, patient was a middle-aged woman who devel- 
oped primary candidiasis. She responded to initial ther- 
apy, only to return 5 days after termination because 
her vaginitis suddenly became worse. She was finally 
referred for recurrent vaginitis after five courses of 
- anticandidal therapy. At the time we saw her, she had 
van allergic vulvitis, In retrospect, her pruritus had 
ceased following therapy, but she had subsequently de- 
veloped an increased vaginal discharge that was asso- 
ciated with an unacceptable odor. In the course of a 
© therapeutic study using metronidazole for G. vaginalis, 
“a classic-case of IIB vulvovaginal candidiasis developed 
oo (Fig. 2). 

-> The patient had a characteristic case, clinically, of 
“nonspecific vaginitis” confirmed by both qualitative 
E and quantitative microbiologic studies. Not only was G. 
-vaginalis isolated, but quantitatively it was the dominant 
aerobic bactertum. This patient had an insignificant 
“number of colony-forming units of C. albicans per gram 
of vaginal fluid. The patient was given 250 mg of me- 
‘tronidazole three times a day for 7 days, which effec- 
tively eliminated G. vaginalis. With the resultant fall in 
the number of colony-forming units of anaerobic bac- 
teria per gram of vaginal fluid, there was a progressive 
increase in the number of colony-forming units of C. 
albicans. Fifteen days after therapy, the patient devel- 
oped overt vulvovaginal candidiasis. The delay m seek- 
aing therapy was in part related to the intervention of 
“va menstrual period, which afforded some symptomatic 
relief. With clotrimazole. therapy (a single 500 mg in- 
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travaginal tablet), both a clinical and a microbiologic 
cure was achieved. Twenty-four hours after insertion, 
the colony count had dropped from 8.3 x 10° to 
4.8 x 10° CFU/gm of vaginal fluid. When sampled 
again at 5 and at 20 days after therapy, C. albicans was 
below the threshold of detection (10? CFU/gm of vag- 
inal fluid), Twenty-four days after therapy, C. albicans 
again appeared as a constituent of this patient’s vaginal 
flora. Despite its presence, the patient continued to be 
asymptomatic. 

In antibiotic-induced disease, the major goal is the 
eradication of the vaginal reservoir of infection. If the 
vaginal reservoir is eliminated, unless a concomitantly 
significant vulvitis is present, the problem will be cured. 
Preference is given to the tablet form of therapy be- 
cause of better patient compliance. The creams are 
messy and psychologically less acceptable to a signifi- 
cant number of women. 

Clotrimazole tablets are highly effective in antibiotic- 
induced vulvovaginal candidiasis, whereas the cream 
applied intravaginally and to the perineum appears to 
be more efficacious in those cases of idiopathic primary 
vulvovaginal candidiasis characterized by significant 
vulvitis. 

Vulvovaginal candidiasis (genesis HI: Systemically 
influenced candidiasis). The critical factor selecting for 
systemically induced candidiasis is an increase in. the 
glucose substrate available in the local microbiologic: 
environment or T-cell dysfunction, For patients. with 
systemically induced vulvovaginal candidiasis caused by 


steroids, diabetes: mellitus, or ‘immunodeficiency i 


volving T-cell function, intravaginal and/or vulvar 
therapy with topically applied anticandidal creams and 
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with oral ketoconazole is preferred. It is imperative to 
treat the underlying condition aggressively. Candidia- 
sis associated with poorly controlled diabetes will re- 
cur unless carbohydrate metabolism is brought under 
control. 
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Mode of action of clotrimazole: Implications for therapy 


Ingo Haller, Ph.D. 
"Wuppertal, Federal Republic of Germany 


Ergosterol is an essential constituent of the fungal cytoplasmic membrane. Clotrimazole and other azoles 
interfere with the ergosterol biosynthesis in a concentration-dependent fashion. Although low 
concentrations exhibit only a partially inhibitory effect, high concentrations may completely block ergosterol 
synthesis. Reduction of fungal growth and inhibition of growth and fungicidal action during prolonged 
incubation are the corresponding effects at the cellular level that are a consequence of ergosterol 
depletion. The inoculum effect, the influence of the incubation period, and the influence of nutrient media, 
three factors that often complicate susceptibility testing in vitro, can also be explained by the mode of 
action of azole compounds. Another interesting characteristic of azole antifungals. was revealed. by the 
observation that hyphae and pseudomycelia of Candida albicans are much more susceptible to.azoles 
_than are yeast cells. Even 1%: of the minimum inhibitory concentration of clotrimazole may totally inhibit 
mycelial growth in vitro. This: may be of clinical importance, since germination was reported to enhance 
adherence of C. albicans to buccal and vaginal epithelial cells. (AM J OBsteT GYNECOL 1985;152:939.) 





Key words: Candida albicans, clotrimazole mode of action, azole antifungals, therapy 


Clotrimazole (Fig. 1) was the first imidazole deriva- 
tive developed for treatment of human mycotic infec- 
tions. It was synthesized at the Bayer research labora- 
‘tories and first described in 1969.' The azoles now play 

an essential role in antifungal therapy; research on new 
“products is being conducted by pharmaceutical com- 
panies all over the world. 


From Bayer AG, Institut für Chemotherapie. 





The general chemical structure of imidazolyl anti- 
mycotics is depicted in Fig. 2. From the screening of 
thousands of discrete structures, we know that two fea-- 
tures are required for bioactivity: the unsubstituted im- 


idazole (or triazole) ring and. the covalent N-C (nitro: < 


gen-carbon) bond between the heterocyclic ring and 
the remainder of the molecule. The other substituents i 
linked to the central carbon atom influence pharma: 
cologic properties to a greater extent than antifungal _ 
activity? ee 











Cl 


Fig. 1. Chemical structure of clotrimazole. 
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“Fig. 2. General chemical structure of imidazolyl antifungals. 


Some important group-specific properties of the 
azole antifungals are listed in Table 1. They influence 
not only the outcome of in vitro susceptibility tests but 
also the therapeutic effect to be expected in vivo. The 
--molecular, mechanism of action is the major key to a 
better understanding of the specific type of antifungal 
activity; as exhibited by the azole compounds. 

It has been suggested® * that unsaturated fatty acid 
components contained in the plasma membrane might 
_ be the target site of imidazole action. In fact, a direct 
interaction of.azoles with membrane constituents could 
explain the antibacterial effect, as well as the residual 
-activity exhibited against nonproliferating fungal ceils. 
‘On the other hand, there is strong experimental evi- 
“dence that-inhibition. of the sterol biosynthesis is the 
major mechanism of antifungal action.” Fig. 3 sche- 
matically shows the biosynthesis of ergosterol, which is 
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Fig. 3. Suggested mechanism of action of imidazolyl antifun- 
gals. CoA = Coenzyme A. 


Table I. Characteristics of antifungal activity as 
exhibited by azole compounds 


anamsan aana 

L Broad spectrum of antifungal activity 

2. Concentration-dependent scale of antifungal effects 

3. Lag phase 

4. Dependence on test conditions in vitro (inoculum, medium, 
incubation period) 

5. Dependence on physiologic condition of fungus 

6. No resistance development 


mman menner aaan e a 


an essential and integral part of the fungal cytoplasmic 
membrane. Clotrimazole and other azoles were found 
to inhibit specifically the demethylation of 24-methy- 
lenedihydrolanosterol, which then accumulates, lead- 
ing to an additional feedback control of the whole path- 
way. Gradual ergosterol depletion of the cytoplasmic 
membrane is considered to result in alterations of the 
membrane structure and to lead finally to a lethal efflux 
of ions and cytoplasmic material. 

Some electron microscopic pictures may illustrate the 
morphologic changes in the gross cell wall.” Samples of 
vaginal smear containing Candida albicans were taken 
from patients treated with a 100 mg clotrimazole vag- 
inal suppository. Three hours after therapy, appendices 
of the cytoplasmic membrane and cytoplasmic areas of 
lower density could be seen (Fig. 4, A). After 6 hours, 
the cytoplasmic membrane was partially disrupted (up- 
per part of Fig. 4, B) and vacuoles had formed, Three 
hours later, lysis of the fungal cytoplasma had occurred 
(Fig. 4, C). 

Several of the properties of azoles, as outlined in 
Table I, can readily be understood as consequences of 
the suggested mechanism of action. The broad spec- 
trum of activity is in agreement with the finding that. 
all fungi contain ergosterol as a characteristic cell wall 
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Fig. 4. Electron microscopic pictures of C. albicans cells in vaginal smear of patients treated with 


clotrimazole. Samples were taken 3 hours (A), 6 hours (B), and 9 hours (C) after therapy. 


Table II. Minimum inhibitory concentrations 
(mg/L) of clotrimazole against C. albicans as 
measured by broth dilution method under 


various test conditions* 






Incubation pertod 


Inoculum 


10° cells/ml 0.25 l 
(0.062) (0.5) 
10° cells/ml 32 32 


(4) (4) 


*Concentrations in parentheses indicate 90% to 95% inhi- 
bition. 


constituent. The lag phase, which refers to the period 
of time required between the addition of drug and the 
onset of growth inhibition, is due to the fact that ex- 
isting pools of ergosterol have to be depleted before 
the cell wall structure is affected. Growing organisms 
are much more susceptible than resting cells to azoles 
because growing organisms need ergosterol for incor- 
poration into the areas of newly synthesized cell wall 
material. The concentration-dependent range of anti- 
fungal effects (reduction of fungal growth at subin- 
hibitory concentrations, inhibition of growth at the 
minimum inhibitory concentration, and fungicidal ac- 
tivity at 5 to 10 times the minimum inhibitory concen- 
tration) is caused by the fact that inhibition of the sterol 
synthesis itself is a concentration-dependent process. 
Low concentrations of clotrimazole partially inhibit 





Fig. 5. Agar dilution with clotrimazole, with Microsporum fel- 
ineum used as the test organism. Two growth controls (top left) 
were used and then 64-32-... -0.062 mg/L of clotrimazole. 


The inoculum used was about 2 x 10° fungus particles per 


plot. 


sterol biosynthesis; as the drug concentration is in- 
creased, there is an increase in the degree of sterol 
synthesis until, finally, the biosynthetic pathway is 
blocked completely above a certain concentration. 

Fig. 5 gives an example of the gradually increasing 
inhibitory effect of clotrimazole against dermatophytes. 
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Fig. 6. Agar dilution test with clotrimazole, with C. albicans used as the test organism. On each plate, 
two growth controls (top left) and then 64-32- . . . -0.062 mg/L of clotrimazole were used. The inocula 


were 10° cells per plot (left) and 10° cells per plot (right). 
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Fig. 7. Cell density of C. albicans in the broth dilution test at 
various concentrations of clotrimazole and nystatin. Samples 
were measured turbidimetrically, and the absorbance was plot- 
ted in percent of the growth control. The arrows indicate the 
conventional minimum inhibitory concentrations as read vi- 
sually. MIC, Minimum inhibitory concentration. 


As depicted in Fig. 6, the same wide range of partial 
inhibition can also be seen with yeasts. It should be 
mentioned that on the left agar plate, which was in- 
oculated with a smaller inoculum than the right one, 
the fungal growth rate at the lowest concentration 
tested was still reduced considerably in comparison with 
the growth controls. 

Fig. 7 shows the results of a broth dilution experi- 





Table III. Influence of inoculum size on azole 
susceptibility tests 














Final 
cell count 


Initial 
inoculum 


Result 


Control 


10*/ml 107/ml Visible 
growth 

10°/ml >10°/ml Visible 
growth 

95%-99% inhibition 

10'/ml 1-5 x 10°/ml Not 
visible 

10°/ml 1-5 x 107/ml Visible 
growth 





ment performed with clotrimazole and nystatin. The 
fungal density obtained after 24 hours of incubation 
was measured turbidimetrically; the arrows indicate the 
minimum inhibitory concentrations as read visually. It 
can be seen that clotrimazole considerably reduced fun- 
gal growth even at concentrations far below the mini- 
mum inhibitory concentration, whereas the inhibitory 
effect of nystatin ended rather abruptly, as soon as the 
concentration dropped below the minimum inhibitory 
level. Thus a comparison of the inhibitory effects of 
azoles at very low drug concentrations can lead to an 
assessment that differs completely from the one made 
on the basis of conventional minimum inhibitory con- 
centration values. This difference may be of clinical 
importance with regard to the concentrations to be ex- 
pected in tissue after oral treatment or in the deeper 
layers of skin or mucosa after topical application. 
What is the reason for the influence that inoculum 
and incubation period have on the results of suscep- 
tibility tests? The minimum inhibitory concentrations 
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Fig. 9. Mycelial growth of C. albicans in Eagle medium. 


shown in Table II may illustrate this problem, which 
has caused a lot of confusion in the past. One expla- 
nation is that under unsuitable test conditions, a small 
rate of residual growth may lead to a discernible sed- 
iment of fungus in the test tube or to a haze of growth 
on the agar surface.* ° The data summarized in Table 


ILI prove that even when fungal growth is inhibited by 
95% or more in comparison with control tests, an in- 
oculum of 10° to 10° yeast cells per milliliter will result 
in clearly visible growth. 

One last aspect may be of clinical importance. Under 
in vivo conditions of infection, C. albicans grows pref- 
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Table IV. Minimum inhibitory concentrations 
of clotrimazole on C. albicans mycelia and 
yeast cells 


Medium Growth phase MIC (mg/L) 
Sabouraud Yeast cells 16-32 
medium 
Eagle >70% 02125 
medium mycelia 





MIC = Minimum inhibitory concentration. 


Table V. Solubility of clotrimazole in 0.1 molar 
lactic acid—lactate buffer system 


Solubility 
pH (mg/dl) 
6.0 0.3 
5.0 0.6 
4.0 Bind 
3.0 36.8 





erentially as pseudomycelia, whereas in usual nutrient 
media the yeast cells multiply by budding (Fig. 8). How- 
ever, mycelial growth can also be induced in vitro by 
using tissue culture media such as Eagle medium (Fig. 
9). When the inhibitory effects of clotrimazole in Sa- 
bouraud and Eagle media were compared, the mycelia 
proved to be about 100 times more susceptible than 
were yeast cells.” This effect is shown in Table IV. Sobel 
et al.'™ '? reported that germination of Candida yeast 
cells enhanced the adherence to buccal and vaginal ep- 
ithelial cells and that the addition of azoles to a ger- 
mination-promoting medium not only inhibited my- 
celial growth but also considerably reduced the rate of 
fungal adherence. Moreover, it was found that C. al- 
bicans adherence to vaginal cells was considerably 
greater at pH 6 than at pH 3 to 4. The acid formulation 
of the clotrimazole vaginal tablet may thus reduce fun- 
gal adherence and support the eradication of the fun- 
gus from the site of infection in two ways: (1) by spe- 
cifically inhibiting germination and mycelial growth 
and (2) by restoring the physiologic acid pH of the 
vagina. 

Within a wide range of concentrations, a rise in the 
amount of clotrimazole will lead to increased activity. 
The transition from purely fungistatic to fungicidal ac- 
tion is considered to be especially important in this 
respect. For a long time it seemed, however, that the 
low water solubility of clotrimazole would be a physi- 
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cochemical limitation that could not be overcome. Table 
V shows the solubility of clotrimazole as measured in 
a 0.1 molar lactic acid—lactate buffer system at different 
pH values (Volkman D. Data on file, 1983 Bayer AG, 
Wuppertal, Federal Republic of Germany). It is obvious 
that solubility is increased dramatically at pH 4 and pH 
3, in comparison with neutral pH. This increase in sol- 
ubility was the major reason to develop an acid for- 
mulation of clotrimazole for treatment of vaginal Can- 
dida and Torulopsis infections, and the lactic acid—lactate 
buffer system is of course very much in agreement with 
the physiologic conditions of the vagina. 
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Pharmacokinetic fundamentals of vaginal treatment with 


clotrimazole 


Wolfgang Ritter, Ph.D. 
Wuppertal, Federal Republic of Germany 


Pharmacokinetic studies with clotrimazole in rats and in humans, following ora and intravenous 
administration, have shown that clotrimazole is rapidly metabolized. After vaginal treatment with 
clotrimazole, the small fraction absorbed into the systemic circulation—between 3% and 10% of the 
dose—is subjected to metabolism and excretion as after oral or intravenous administration. The vaginal 
availability of clotrimazole is largely dependent on the formulation applied. In contrast, up to 3 days after 
single application of a vaginal tablet containing 500 mg clotrimazole together with lactic acid, fungicidal 
amounts of clotrimazole were measured in vaginal fluid, i.e., the single dose serves as a depot in the 
vagina for at least 3 days. Thus the single-dose treatment of vaginal mycosis with clotrimazole offers the 
advantage cf corrbining a high availability in the vagina with a low availability of systemic circulation and is 
a means of solving the problem of the patient's noncompliance. (AM J OBSTE~ GYNECOL 1985;152:945.) 


Key words: Clotrimazole, pharmacokinetics, vaginal treatment 


Once a drug has entered the systemic circulation, the 
same principles for distribution, metabolism, and ex- 
cretion have te be applied as for oral or intravenous 
administration. Therefore, for an understanding of the 
fate of clotrimazole after vaginal application, the phar- 
macokinetics after oral and after intravenous admin- 
istration will be presented. 


Results and comments 


A great number of pharmacokinetic studies in ani- 
mals and in humans have shown that clotrimazole is 
rapidly metabolized by the liver. After oral administra- 
tion, clotrimazole is nearly completely absorbed. Re- 
lated to a single oral dose of 500 mg of radioactively 
labeled clotrimazole, peak concentrations: of radioac- 
tivity (equivalent to about 5 ug clotrimazole per milli- 


liter of serum} were reached (Fig. 1). However, only, 


about 1% of the radioactivity in the serum represents 
unchanged clctrimazole, as was determined by a spe- 
cific thin-layer chromatographic method.’ Thus nearly 
the entire radioactivity in the circulating blood could 
be attributed to metabolites, three of which have been 
found in serum. In the urine of volunteers receiving 
clotrimazole orally, two major metabolites and three 
minor metabolites have been detected and identified. 
These metabolites are microbiologically inactive. 

The results of the studies with radioactively labeled 
clotrimazole clearly indicate that the low concentrations 
of unchanged clotrimazole in the blood are due to a 
pronounced first-pass metabolism by the liver. It has to 
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Fig. 1. Absorption of clotrimazole after oral administration. 


be em>hasized that the rapid and extensive hepatic 
clearar.ce also holds true for clotrimazole absorbed 
from tae vagina. 

For an estimation of the absorption of clotrimazole 
following vaginal application, the serum levels of ra- 
dioactivity were determined in female volunteers who 
received 100 mg of labeled clotrimazole either as a vag- 
inal tablet or as vaginal cream 1% (Fig. 2). By com- 
parison with the data obtained after oral administra- 
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Fig. 2. Serum levels of radioactivity, cacaulated as clotrimazole, after vaginal application of 100 mg 
as a tablet. (From Ritter W, Patzschke 3, Krause U, Stettendorf S. Pharmacckinetic fundamentals 
of vaginal treatment wich clotrimazole. Chemotherapy 1982;28[Suppl 1]:37, published by S. Karger 
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Fig. 3. Amounts of clotrimazole ir vaginal fluid after a vaginal dose of 500 mg. 


effects and the interactions with other drugs given con- 


tion, the fraction of this dose reaching systemic creu- 
comitantly. The single-dose therapy with 500 mg of 


lation after vaginal application was estimated te be 


between 3% and 10%.* However, an independent study 
with six volunteers revealed that the plasma leves of 
unchanged clotrimazole were lower than 0.005 wg’ml. 

Obviously, the aim of an efficient local vaginal trer- 
apy for vaginal mycosis is to reach a high concentrzion 
of the drug at the site of infection and, at the same 
time, to have low blood levels to avoid systemic ade 


clotrimazole was introduced to fulfill these require- 
ments and to solve the problem of the patient’s non- 
compliance, encountered with the 6-day and even with 
the 3-day treatment schedule. 

A new formulation containing 500 mg of clotrima- 
zole together with lactic acid was studied in volunteers 
with regard to vaginal availability and to the concen- 
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Table I. Amounts of clotrimazole in vaginal 
fluid after a single vaginal dose of 500 mg 









Clotrimazole in vaginal fluid 
(ug/ml) 





Volunteer 
No. 





48 hr 





1 49,000 100 <15 
2 90,000 6,800 910 
3 51,000 3,500 240 
4 91,000 36,500 13,230 
5 12,000 900 <20 
6 152,000 62,200 1,910 
7 36,000 2,600 30 
8 64,000 500 <75 





Modified from Ritter W, Patzschke K, Krause U, Stetten- 
dorf S. Pharmacokinetic fundamentals of vaginal treatment 
with clotrimazole. Chemotherapy 1982;28(Suppl 1):37, pub- 
lished by S. Karger AG, Basel. 


trations of unchanged clotrimazole in the blood plasma 
for up to 3 days after application. Since tolerance was 
investigated as well, this study was performed on a dou- 
ble-blind basis with placebo as the comparison. 

Twenty-four hours after the application of a 500 mg 
vaginal tablet, amounts of clotrimazole between 12 and 
152 mg/ml were found as a suspension in vaginal fluid. 
Even after 48 hours, milligram quantities of the active 
drug were measured in vaginal fluid, and after 72 
hours, fungicidal concentrations of clotrimazole were 
still detectable (Table I). 

These results indicate that the single-dose treatment 
is actually a 3-day treatment but has the advantage that 
patient noncompliance is avoided. In addition, over- 
compliance is avoided as well: since there is only one 
tablet, the patient cannot treat herself with two tablets 
simultaneously. 

In contrast to the high levels of clotrimazole in vag- 
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inal fluid, the concentrations in the blood plasma of the 
volunteers were lower than 0.01 pg/ml at any time up 
to 72 hours, which demonstrates that the ultimate goal 
of a simple, safe, and reliable treatment of vaginal my- 
cosis was realized: a high concentration at the site of 
action and, at the same time, very low drug levels in 
the circulating blood. 

For a demonstration of the pharmacokinetic advan- 
tages of the new lactic acid-containing formulation for 
the I-day treatment, clotrimazole concentrations in 
vaginal fluid after the third dose of 200 mg used for 
the 3-day treatment were compared with those after 


‘the single-dose treatment with 500 mg. Whereas the 


drug amount of the new single-dose tablet was in- 
creased by a factor of only 2.5%, the vaginal availability 
of the 500 mg tablet was apparently increased—because 
of the lactic acid—by a factor of 50 to 500. The decline 
of the mean clotrimazole amounts in vaginal fluid dur- 
ing the single-dose treatment seems to be a first-order 
process, with a mean vaginal clotrimazole half-life of 
about 9 hours. If we extrapolate the concentration de- 
cay in vaginal fluid, we are able to predict fungicidal 
clotrimazole concentrations—after application of a sin- 
gle vaginal dose of 500 mg—for at least 4 or 5 days 
(Fig. 3). 
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The problem of patient compliance 


William H. Robertson, M.D. 
Birmingham, Alabama 


The problem of noncompliance is an increasing and vexing one. Major reasons for this dilemma include a . 
growing skepticism concerning the ability and dedication >f the health care industry, as well as a growing 
population of older people. A review of medical histor, -eveals ancient attitudes toward compliance. There 
are special problems for special people, such as infares, children, adolescents, elderly persons, and those 
who are hostile or have a “sick” wish or “death” wish. Persons who require long-term therapy require 
special care. Child abuse and abuse of elderly persons may be involved. Problems of decreased visual 
acuity, color perception, and deafness must be dealt vh on an individual basis. The responsibility of the 
physician, which includes nonobtrusive monitoring, is sesed. Consideration is given to the 
pharmaceutical industry and the role it can play to help rritigate the problem. In conclusion, anticipation of 
the problem and improved doctor-patient relationships il achieve desired results. ‘AM J OBSTET GYNECOL 


1985;152:948.) 
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Since adequate therapy is dependent on patier=com- 
pliance, it is surprising that little attention was paid to 
this important subject until approximately 15 years ago. 


A perusal of the medical literature since the er ièst 


times indicates that there is little, if any, referece to 


compliance (Adams L, personal communicatior, Lfay | 


1, 1983). In recent years, however, more attentie has 
been paid to this problem, and some reasons fe ~ zhis 
include increased longevity; long-term, often lif=tine; 
therapy; and the necessity for multiple and more com- 
plicated regimens. , 

It is of interest that recent editions of such well- 
known volumes as The Pharmacologic Basis of Thea} eu- 
tics, by Goodman and Gilman,' and Dr. Tinsley Har- 
rison’s Harrison’s Principles of Internal Medicine’ bota con- 
tain sections on compliance. I have not found, hov=rer, 


` that this subject is stressed in the standard gynec Acgic 


text. . 

If the ancients considered compliance at all, they eft 
sparse records of it. Many societies, not necessarily 
primitive ones, considered illness as punishmez in- 
flicted by the gods for sins committed, and exorcL of 
pathologic demons was sometimes the only therapettic 
attempt to restore health. Compliance apparent de- 
pended on the devoutness of the sufferer. 

In ancient primitive societies such as tribal Africa and 
New Guinea, witchcraft and sorcery played an irupor- 
tant role in treatment. This is true, even today. Riu- 
alistic frenzies were carried out in order to identity the 
enemy responsible for the sufferer’s malady. Even 
though these attitudes may have predominated, hr man 


beings have always sought to help themselves. Much of ` 


the primitive medicine was herbal in nature; som->vds 
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efficacious and some totally ineffective. Superstition,. 
shamanism, fakery, and quackery were obstacles to deal 
with then, as they are today. 


Scope of the problem 


Even in today’s enlightened society, it has been es- 
timated that only one third of prescriptions written are 
ever filled, one third of the patients obtain the medi- 
cation but do not adequately comply with the dosage 
regimen, and onlv one third take the medicine as pre- 
scribed. 

In a study involving outpatients treated at a univer- 
sity clinic, Latiolois and Berry? found that 77 of 180 
patients (42.8%) misuse their medication. They either 
overdose or underdose themselves. When they over- 
dose, they take more medication than was prescribed 
at one time or more in any given day, or they take it 
at the wrong zime. When they underdose, they usually 
take less than was prescribed at any given time, omit a 
dose, or take it at the wrong time of day or by the wrong 
route of administration. They may discontinue medi- 
cation or take outdated medication. They may take 
someone else’s medication, take a combination of drugs 
that are incompatible, or just fail to have the prescrip- 
tion filled. 


Compliance and public health 


Probably the first emphasis noted in the medical lit- 
erature concerning any sort of compliance was related 
to public health measures. Compliance was dependent 
on the government of the country and involved water 
purification, sewage disposal, pure food laws, compul- 
sory inoculation, isolation of persons with infectious 
disease, and sc forth. The saga of Typhoid Mary in the 
United States vividly illustrates the problems encoun- 
tered, Presently there is an effort to persuade persons 
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at high risk for acquired immune deficiency syndrome 
to refrain from donating blood. According to blood 
bank personnel in the American Red Cross, this com- 
pliance seems to be working rather well. Our campaigns 
against alcoholism and narcotic addiction have been 
helpful but less successful. Possibly the best compliance 
is seen with patients whose symptoms indicate the need 
for medication, that is, symptom-triggered compliance. 
Classic examples of patients complying in this way in- 
clude patients with anginal pain who take nitroglycerin 
and those afflicted with gastrointestinal symptoms or 
migraine headaches. In female patients, vulvovaginitis 
caused by Candida usually leads to compliance. The 
triggering symptom is usually pruritus, and it is often 
said that itching is worse than pain. 


Responsibility of the physician: Establishing a 

good physician-patient relationship 

Possibly the largest share of the problem lies with the 
physician. It appears that some physicians think their 
Aesculapian authority will ensure compliance and that 
once a prescripzion is written, their principal respon- 
sibility has beer: fulfilled. This is, in my view, a Pan- 
glossian idea at best. The patient, on the other hand, 
may interpret the mystical symbols on a small piece of 
paper to be a Cassandra-like forecast of doom. 

The medical profession must drop the mantle of sci- 
entific chauvinism and communicate with every patient 
in human terms. Explanations should be explicit and 
in understandable language. A thorough review of the 
perceived diagnosis, the reason for the medicine pre- 
scribed, how it will look, how it will taste, what it is 
expected to do, and the possible side effects must all 
be covered. 

Furthermore, it is the responsibility of the physician 
to identify those patients likely to be poor compliers. 
Some categories of patients tend to be poor compliers, 
such as adolescents, elderly persons, patients living 
alone, hostile patients, and those who relish the “sick 
role” and do net really want a cure. John Steinbeck’ 
eloquently described the latter type in his novel East of 
Eden: “Some people think it is an insult to the glory of 
their sickness to get well.” It is always necessary to em- 
phasize the importance of the proposed treatment. 
This is particularly important in asymptomatic disease 
such as essential hypertension. Some patients think it 
smart to thwart the physician. To paraphrase Mark 
Seigler, professor of medicine at the University of Chi- 
cago, Pritzker School of Medicine, they have the coun- 
terfeit courage of the noncompliant. Often it is helpful 
to enlist the assistance of others, such as the family, 
friends, nurses, and home care facilities. Ic should be 
noted that the simpler and shorter the therapeutic reg- 
imen, the better the compliance. For example, in the 
treatment of vulvovaginal candidiasis, compliance is 
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better with a 3-day course of treatment than a 7- or 11- 
day one. The-new single-dose treatment with the 500 
mg clotrimazole tablet (Mycelex G) ensures virtually 
100% compliance.*"° 


Responsibility of others 

In the care of the sick child, the parents are usually 
the ones who must be responsible, and the period of 
illness may be a trying time for all. It is no wonder that 
pediatricians frequently resort to parenteral therapy. 
Nurses have the responsibility for hospitalized patients. 
There are certainly problems involved in health care 
facilities, whether they be hospitals, long-term care 
facilities, clinics, or home nursing or home visiting 
programs. 

Medication errors, when discovered by the patient, 
destroy confidence and inhibit compliance. A recent 
article by Harry Henderson" in Medical Tribune cited 
an Auburn University study directed by Dr. Kenneth 
Barker. The results revealed that only 31% of long- 
term care facilities and 40% of hospitals passed a med- 
ication error limit of 6%. In 58 large hospitals and 10 
small hospitals, the medication error rate was 12% and 
11%, respectively. The highest nursing home rate was 
30% and the lowest 0%, an indication that there are 
some good nursing homes. I wish to state that this study 
was not meant to be an indictment of the nursing 
profession. Nurses certainly have their problems. Hav- 
ing recently been a patient myself, I agreed with Dr. 
Lewis Thomas” when he said, “I am on the nurses’ 
side.” Physicians’ orders are often illegible and occa- 
sionally wrong. Charles D’Orleans (1394-1465) forced 
his physicians to write their prescriptions in verse; the 
additional time, thought, and care must have ensured 
accuracy. I never resent a nurse’s calling me to verify 
an order. In the same vein, I appreciate it when a phar- 
macist finds a prescription to be confusing and calls to 
confirm the medication or directions. 


Role of the pharmacist 


The important role of the pharmacist was addressed 
by Ford” in an article entitled “Apothecaries’ Role Feas- 
sessed.” Pharmacists often know of other medications 
the patient is taking, including some incompatible med- 
ications and some over-the-counter medications. Their 
role in facilitating quality care and compliance is 
enormous. 


Preventive medicine and compliance 

The physician wishing to use prophylactic medication 
may have to contend with special problems. For ex- 
ample, estrogen is prescribed to retard development of 
osteoporosis, but the therapist may be met with patient 
reluctance because of fears of perceived dangers. Other 
examples of treatments that cause fear include the use 


` 
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of perioperative blood transfusion for the treatment of 
severe anemia or excessive blood loss, the use of pre- 
operative antibiotics, the prophylactic use of an.:b-.otics 
in patients with valvular heart disease, and the rreat- 
ment of asymptomatic diseases, morbid obes-ty. and 
even dysplasia of the cervix uteri. Dietary programs 
and exercise programs are notoriously neglecte L “Mark 
Twain once said that he occasionally felt an im æu.se to 
exercise, but if he would lie down, this feeling v ould 
pass. Patients are frequently cautioned to avofr= -tress 
as much as possible—a difficult feat at best and “irrually 
impossible in today’s world. High-risk persornel are 
often reluctant to receive prophylaxis against h=patitis. 
Immunizations, whether for childhood diseases cr for 
protection against rabies or tetanus, continue to Srzsent 
a problem of complianee; 


In spite of the new “state of the art” equipmert, many. 


patients reject mammography screening because of 
fear of radiation. They also fear chest x-ray ezamina- 
tions, computerized axial tomography, angiagraphy, 
etc. Norman Cousins" held out in his determiretizn to 
avoid coronary angiography following his recer= nearly 
fatal myocardial infarction, and his feelings w=re elo- 
quently portrayed in his new book, The Healin> Feart. 


Policing 


Assessment of the degree of compliance pecuires” 


some monitoring and must be carried out in. am un- 
obtrusive manner to be effective. Simple m-acures, 
such as family surveillance, home visits, and r=p2ated 
explanations concerning each drug regimen, arz all im- 
portant. One must avoid the “Hawthorne effe” so as 
not to stigmatize the patients, as Hester Pryrae was 
stigmatized in the Scarlet Letter. The testing o” s:rum 
blood levels may at times be necessary. ' 
It is important that the physician’s appre ach be 
friendly and open, emphasizing the importance»fcom- 
pliance in language that is understood by the patient. 
Aesculapian authority must be dropped and the pa- 
tient-physician relationship must be a cooperacv2 one 
rather than an adversary one. The physician muit not 


pretend to be “Big Brother,” as depicted in George: 


Orwell’s 1984.'° It is amazing to reflect that tl s Book 
was written in 1949, and 1984 is here. 

It may be helpful to label bottles in simpl terms, 
such as “This is a water pill,” “This is the hez~t. pill, 7 
or “This is the pressure pill.” 


Pharmaceutical industry and compliance 

Drug companies have diligently sought to .maplify 
treatment regimens by producing long-acting medi: 
cation, transdermal medication, symptom-trgzered 
medication, intradermal pellets, insulin pump . space- 
tabs, pacemakers, and short-term treatment rezimens. 
In addition, the osmotic pump capsule may soon be 
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perfected. Some problems are solved with these ap- 
proaches; however, the physician must still evaluate the 
individual patient, including idiosyncrasies and toler- 


-ance. This problem was eloquently addressed in an ar- 


ticle by Sanford Roth entitled “The New Look in Drugs: 
Is Longer-acting Better?” Industries are caught be- 
tween the Scylla of effectiveness and the Charybdis of 
safety. Human experiments are difficult and sometimes 
dangerous, and animal rights groups are challenging 
the use of animals in drug evaluations. To one involved 
in clinical research, it is interesting to read the words 
of Roger Bacon,” written in the thirteenth century: 
“Scientists in other fields can experiment on inanimate 
objects and test their results until all faults and errors 
are eliminated, but doctors are not able to do this be- 
cause, of the dignity and superiority of the material 
they’re dealing with, and since truth cannot be reached 
except by experimentation, perhaps doctors should be 
excused if they make more mistakes than other exper- 
imental scientists.” 

Additionally, the pharmaceutical industry has initi- 
ated other attempts to help with the compliance prob- 
lem, including improvements in packaging, color, taste, 
and appearance of medications. It is important to con- 
sider the special problems of certain patient groups. 
For example, elderly persons have diminution of the 
senses. In addition, as pointed out previously, safety 


. caps may easily be cpened by the persistent child but 


may present an insurmountable obstacle to the elderly 
patient. The drug vendors are aware of these problems 
and do an excellent job in addressing them. - 

It is also incumbent on the pharmaceutical industry 
to conduct long-term assessments concerning drug 
safety and efficacy. The prescription event monitoring 
in the United Kingdom has taken a lead in this direc- 
tion. It is hoped that physicians will give wholehearted 
support to the manufacturers. The Bayesian statistical 
method of continuous reevaluation of data is essential, 
and cooperation between practitioner and manufac- 
turer is mandatory. ; 


Special problems in obstetrics 

Because of the thalidomide tragedy and the sad saga 
of diethylstilbestrol, obstetrics patients are understand- 
ably wary of medications. Public hysteria and consumer 
advocates have caused the withdrawal of at least one 
safe and effective drug, Bendectin. 

It seems strage that some women are less willing to 
take necessary medications than to give up alcohol and 
nicotine. Because of the special problems during preg- 
nancy, the obstetrician may find himself walking a tight- 
rope—a situation that Dr. Randall Morgan calls “nui- 
sances versus nuances” (personal communication, June 
1984). 

If one consults the Physicians’ Desk Reference or the 
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package insert, the usual caveat is: “The safety of this 
drug during pregnancy has not been established.” A 
physician is exhorted to weigh the possible benefits 
against the risks. At times this is an awesome respon- 
sibility. Clinicians would like to see more primate stud- 
ies using appropriate dosage regimens. 


The media and compliance 


Media coverage of medical misadventures, as well as 
of medical miracles, influences attitudes. Recent books, 
such as Pills That Don’t Work, by Dr. Sidney Wolfe,’ 


have created much doubt in the minds of patients con- _ 


cerning drugs. 

The problem of the media and medicine was recently 
addressed by author Joan Goodfield” in her book Re- 
flections on Science and the Media: Are the media fair to 
science? Is science fair to the media? Sensational reporting 
may sell newspapers but often does a disservice to the 
health care industry. Scandals such as the Sloan-Ket- 
tering fraud, detailed in the best-selling book The Patch- 
work Mouse, and the Darcy affair at Harvard have 
made medical ethics a major issue. 

Animal rights groups have castigated investigators 
and have made the procurement of animals more dif- 
ficult. One must admit that some supervision of ani- 
mal care and avoidance of unnecessary suffering are 
needed. 

Serious drug reactions and large damage awards 
have not been slighted by the press and have served to 
erode public trust. The problem was addressed in the 
Medico-Pharmaceutical Forum in the United Kingdom. 
A synopsis was reported in the Journal of the Royal Society 
of Medicine.” The tremendous power of the press and 
its responsibility were discussed. Although there was 
an understandable lack of accord, it was pointed out 


that the media frequently failed to follow up when later . ` 


evidence gave them greater insight. They were ex- 
horted to correct previous excesses. The greatest 
stumbling block in the United Kingdom, as well as in 
the United States, seems to be a mutual lack of con- 
fidence. 


Compliance and medical curriculum 


Very little formal attention is given to the subject of 
compliance in most medical schools, although J am sure 
that it surfaces with some frequency in the clinical 
setting. 


involvement of governmental agencies and 
professional organizations 


The enormity of compliance problems has concerned 
the bureaucracy. The Food and Drug Administration 


sent patient education brochures to 36 million social se- 
curity recipients with their checks. This effort was in re- 
sponse tc a memorandum sent to the agency’s board 
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by then Commissioner Dr. Arthur Hull Hayes. The 
memo states: “I believe we now need to take a more ag- 
gressive stand and pursue additional activities to insure 
that the patient achieves his patient education goals.” 

The brochure advised patients to learn all they could 
concern.ng prescription drugs. That information in- 
cluded compatibility with food, drink, and other drugs. 
Other advise included learning about side effects, how 
and when to take medication, and when to stop. Many 
professional organizations have inaugurated patient in- 
formation projects, including the American Medical 
Association, the American College of Obstetricians and 
Gyneco-ogists, the American College of Surgeons, the 
American Academy of Family Physicians, and the Na- 
tional Association of Retail Druggists. In addition, the 
pharmaceutical industry has initiated patient education 
programs. 

The National Council of Patient Information and 
Education, 815 Connecticut Ave., Washington, D.C. 
20006, which includes 125 professional organizations, 
has been formed. It is hoped that this unsolicited 
help w-ll not prove to be an intrusion into medical 
practice. 


Contraception and compliance 


It never ceases to amaze me that patients are willing 
to play “ovulation roulette” despite the availability of 
an arsenal of effective contraceptives, including the 
“morning after” pill. Perhaps they do not intend to 
become entangled in “amorous nets” so well described 
by John Milton, Long-acting contraceptives such as me- 
droxyprogesterone acetate (Depo-Provera) seem to be 
a viabl2 option for the poorly motivated. If women 
would -nsist that their partners use condoms, nct only 
would contraception be served but sexually transmitted 
diseases could be prevented. I do not agree with Mad- 
ame de Sévigné, who in 1671 called the condom an 
“armor against enjoyment and a spiderweb against 
danger.”” 


How can we achieve better patient compliance? 


Good patient communication, individualized care of 
the patient, ease of ‘medication use, and short courses 
of therapy are all helpful. The problem of patient com- 
pliance is of paramount importance and is vexing to 
all concerned. Improvement will require the combined 
efforts of physicians, nurses, pharmacists, the phar- 
maceuzical industry, and, certainly not least, patients 
and their families. 

Together we can accomplish much. To paraphrase 
John Donne, “Failure will diminish us all.” 
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Efficacy and tolerability of single-dose versus six-day 


treatment of candidal vulvovaginitis with vaginal tablets 


of clotrimazole 


E. W. Loendersloot, M.D., E. Goormans, M.D., P. E. Wiesenhaan, M.D., P. J. Barthel, M.D., 
and J. H. Branoite, M.D. 
Wageningen, The Hague, Haarlem, and Mijdrecht, The Netherlands 


One hundred ninety-nine female patients with candidal vulvovaginitis were included in an open, 
randomized, mycologically controlled study carried out at three Dutch gynecologic clinics to determine the 
efficacy anc tolerability of a single vaginal tablet containing 500 mg clotrimazole in comparison with a 6- 
day treatment with vaginal tablets containing 100 mg clotrimazole. Both groups were comparable in age, 
body weight, and duration and severity of the infection, and in both groups the percentage of patients who 
were also treated for vulvitis with a 1% clotrimazole cream and the percentage of the male partners who 
were treated were equal. Four weeks after therapy, 84 of the 102 patients (82.4%) treated with one dose 
of 500 mg clotrimazole were cured and 82 of the 97 patients (84.5%) of the 6-day treatment group were 
cured. The clinical symptoms improved parallel to the improvement of mycologic findings. Both the vaginal 


tablets containing 500 mg and those containing 100 mg clotrimazole were well tolerated by the patients. 
After 1 week the results of the single-dose treatment with 500 mg clotrimazole were slightly better than 

those of the 6-day treatment with vaginal tablets of 100 mg clotrimazole. After 4 weeks the results were 
reversed, but it should be considered that this could be due to reinfection of the patients. (AM J OBSTET 


GYNECOL 1985;152:953.) 


Key words: Candidal vulvovaginitis, clotrimazole, single-dose 7reatment 


Yeast infecticns of the vulva and the vagina, especially 
those caused by Candida albicans, are very frequent. In 
fact, these infections are the most common cause of 
vaginal and vulval infections’: yeast infections, 45%; 
Gardnerella-associated infections, 40%; Trichomonas vag- 
inalis infections, 10%; leukorrhea of unknown cause, 
5%. 

In The Netherlands, most of these infections will be 
treated by the general practitioners. Nevertheless, in 
the gynecologic: practices of the three gynecologists par- 
ticipating in this trial, many cases of yeast infections are 
seen, especially in women using oral contraceptives, in 


women who were recently treated with antibiotics, and ` 


in pregnant women. 

The results of the treatment of yeast infections are 
remarkably improved since the introduction of the 
newer antimycotics, and one of the most effective treat- 
ments for C. aibicans is clotrimazole.” The new trend in 
the treatment of yeast infections is the shortest possible 
therapy with the most effective dose of the active sub- 
stance, because in longer-lasting therapy, many patients 
will stop treatment too soon. 


From the Department of Gynecology, Pieter Pauw Ziekenhuis, Wag- 
eningen, ‘he Department of Gynecology, Ziekenhuis Leyenburg, The 
Hague, the Department of Gynecology, Mariastichting, Haarlem, 
and the Medical Department Benelux, Bayer Nederland B.V., 
Mijdrecht. 


For an examination of the efficacy of a very short 
treatment, namely, a single-dose therapy with one vag- 
inal tablet containing 500 mg clotrimazole, this treat- 
ment was compared with the usual 6-day treatment with 
vaginal tablets containing 100 mg clotrimazole. This 
trial was done in three Dutch hospitals, and all control 
studies were done by the gynecologists themselves. 

Patients fulfilling the following were included in the 
trial: (1) clinical evidence of vaginal and/or vulva: yeast 
infection; (2) positive mycology [yeasts in the wet smear 
(pseudomycelia and/or buds) or a positive mycologic 
culture for Candida infection (Nickerson’s medium)]; 
(3) informed consent of the patient; (4) willingness of 
the patient to return for follow-up control studies 1 
and 4 weeks after the end of the treatment. 

The main criterion was a positive mycologic culture 
at the start of the therapy. 

Criteria for exclusion of the study were as follows: 
(1) pregnancy in the first 9 weeks, (2) trichomonal and/ 
or bacterial vaginitis, and (3) concomitant oral and/or 
local antimycotic therapy. 


Methods 


In the three different clinics a total number of 214 
patients with proven Candida vaginitis were treated with 
one tablet containing 500 mg clotrimazole or with six 
tablets each of which contained 100 mg clotrimazole 
and were administered during 6 consecutive days. The 
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Table I. Patient characteristics in the two study 
groups : 








Clotrimazole 





Characteristic 





Status 
Primary 76 75 65 37 
Recurrent 26 25 32 3E 
Severity 
Mild 61 60 54 5€ 
Severe 41 40 43 44 
Duration l ' 
<1 wk 12 12 20 21, 
I wk to 1 mo 53 52 52. 53 
>1 mo _, 37 36 25 26: 
Hormonal contra- 13 13 14 l4: 
ception i 
Pregnancy 20 20 20 2l 
Use of cream ` “ 
Vulva 77 75 75 27. 
Glans penis 90 88 85 z8 
Sexual abstinence 96 94 88 al 
Local intolerance i ‘ 
Clotrimazole 3 3 Bet Bt 
cream, 1% 
Vaginal tablets 0 1 i] 


vaginal tablets were always inserted high in the vagina 
with a special plastic applicator. In the case of Cord da 
vulvitis the ‘patients were also treated during 6 days 
with a cream containing 1% clotrimazole, whicl was 
applied once or twice daily in the vulval regior Al- 
though the risk of a reinfection by the male pactrer 
seems to be low, this risk factor was excluded Lk the 
treatment of the male partners with the same cream, 
to be applied on the glans of the penis once or =w:ce 
daily. Because of incomplete data, 15 patients hid to 
be excluded, so that a total of 199 patients were eval- 
uated. Of these, 102 patients were treated witk one 


tablet of 500 mg clotrimazole and 97 patients were, 


treated during 6 days with 6 tablets each of which zen- 
tained 100 mg clotrimazole. Both investigated groups 
were comparable in mean age, mean weight, and mean 
height. 

During the investigation, several data were noted: 

l. Primary or recurrent vaginal candidiasis (in 
women successfully treated 6 months or longer the 
infection was classified as primary. In women wh= re- 
quired treatment two or more times within the sest 
year, the infection was considered to be recurren .) 

2. Severity of the infection: mild or severe 

3. Duration of the infection: up to 1 week or om 
1 week to 1 month or more than 1 month 


4. Method of contraception; existence oF pregn=n-<y 


5, Concomitant medication, e.g., antidiabetics im- 
munosuppressants, corticosteroids, contraceptive: or 
other hormones ; 
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6. Existence of a vulvitis and use of the 1% clotri- 
mazole cream 

7. Treatment of the male partner with a 1% clotri- 
mazole cream and abstinence from sexual intercourse 

8. Local tolerance of the clotrimazole vaginal tablets 
and/or the cream 

For all these data the group using one tablet con- 
taining 500 mg clotrimazole corresponded relatively 
well with the group using six tablets containing 100 mg 
each, as shown in Table I. In the group using one 500 
mg tablet there were a few more mild and primary 
infections, but the infections had already existed for a 
longer period of time. l 

Local tolerance. In connection with the high acidity 
of the 500 mg vaginal tablet (pH 3.8), local tolerance 
was recorded by questioning the patients. The local 
tolerance with the 500 mg vaginal tablet was excellent, 
and no side effects were reported that were related to 
application of these vaginal tablets. | 

The 1% clotrimazole cream, which was prescribed 
for all male partners and for women who had vulvitis, 
gave rise to irritation in six patients, divided equally 
between both groups of patients. 


Clinical results 


The clinical results were judged 1 and 4 weeks after 
the end of therapy by the persistence or absence of the 
following symptoms: itching, burning, vaginal dis- 
charge, vulvitis, and pathologic changes of the vaginal 
mucosa. All these symptoms were favorably influenced 
by both treatments. 

The following remarks can'be made: 

1, Vulvitis was present in more than 70% of all pa- 
tients and persisted slightly longer in the patients 
treated with one tablet containing 500 mg clotrimazole. 
However, in both groups, vulvitis was treated similarly 
with the 1% clotrimazole cream. 

2. Itching and vaginal discharge were the main com- 
plaints. Both persisted slightly longer in the patients 
treated with one 500 mg tablet. 

3. Burning was still present 1 week after treatment 
in a remarkably larger number of the patients treated 
with one 500 mg tablet, but 4 weeks after treatment 
the results in both groups were practically equal. Since 
treatment with six 100 mg tablets takes 5 days longer 
than that with one 500 mg tablet, the explanation could 
be that it takes about 2 weeks for this symptom to dis- 
appear. 


Mycologic results 

Follow-up was done only with those patients who, 
before treatment, had a positive wet smear and a pos- 
itive culture on Nickerson’s medium for Candida. 

The results are shown in Table II. After 1 week the 
results in the group treated with one 500 mg tablet 
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Table II. Mycologic results 
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Before treatment 


After treatment 









Wet film 
Negative 0 0 95 
Positive 102 97 7 
Nickerson’s 
medium 
Negative 0 0 91 
Positive 102 97 1] 





After I wk 


1 x 500 mg 








After 4 wk 






6 x 100 mg 1 x 500 mg 6 X 100 mg 





89 "85 84 
7 17t 13} 
89.2 84 87.5 84 82.4 82 84.5 


10.8 12 12.5 18 17.6 15+ 15.5 


*At that time, one patient could not be evaluated because of menstruation. 
+A number of l-week failures were also considered as 4-week failures but could not be checked again because other antifungal 


therapy had been started. 


were a bit better than those in the group using six 100 
mg tablets. 

After 4 weeks the results in the group again using 
six 100 mg tablets were slightly better. 

In the group treated with one 500 mg tablet, 18 pa- 
tients had a positive culture on Nickerson’s medium 
after 4 weeks. Of these patients, 17 had a subsequent 
treatment with the 100 mg tablets over 6 days; 4 weeks 
after this last treatment, 13 of these patients had a 
negative culture on Nickerson’s medium. 


Comment 


For a comparison of the results of single-dose therapy 
with one vaginal tablet containing 500 mg clotrimazole 
and a 6-day treatment with vaginal tablets containing 
100 mg clotrimazole each, the results of the mycologic 
examinations were considered to be the most important 
parameters. 

One week after the treatment the results were slightly 
better with single-dose therapy than with the 6-day 
therapy: there were negative mycologic findings in 
89.2% and 87.5%, respectively. Four weeks after the 


treatments the results were the reverse: a negative my- 
cologic culture was obtained in 84.5% with the 6-day 
therapy and in 82.4% with single-dose therapy. 

The difference in the results after 1 and 4 weeks 
might be due to a greater tendency toward relapses 
after single-dose therapy. In our opinion, however, it 
should be ascribed to a casual, more frequent occur- 
rence of reinfection, especially since such a tendency 
was not observed in an earlier open study with single- 
dose therapy.’ 

The overall conclusion should be that both treat- 
ments give favorable results. In connection with the 
problem of patient compliance, treatment with a single 
dose of 500 mg clotrimazole should in general be pre- 
ferred to the 6-day treatment. 
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Repeated candidiasis: Reinfeztion or recrudescence? A review 


Ian Milsom, M.D., and Lars Forssman, M.D. 


Göteborg, Sweden 


Candida vulvovaginitis is one of the most common infec3>rs encountered by obstetricians and 
gynecologists from all parts of the world. The modern treatment of vaginal candidiasis with imidazcle 
antimycotics such as clotrimazole has been shown to be nighly effective. However, there is a small group 
of women who experience repeated episodes of vaginal candidiasis. This article reviews possible 
predisposing factors related to recurrent vaginal candidi@is (AM J OBSTET GYNECOL 1985;152:956.) 


Key words: Vaginal candidiasis, predisposing facors 


The yeast Candida albicans is frequently found iz tne 
vagina. Approximately 30% of pregnant and 15% of 
nonpregnant women harbor Candida in the vagin_' In 
1981, Fleury? reported on a recent prospective :tu-ly 
in which 20.5% of 20,000 unselected patients hartorzd 
C. albicans. Approximately half of these carriers Bave 
or will develop candidal vulvovaginitis. The concttion 
gives rise to intense burning or itching and vagiral 
discharge. Imidazole antimycotics such as <lotrimazcle 
have been shown to be highly effective in the treatment 
of candidal vulvovaginitis.** However, there isa nall 


group of women who experience repeated episocs of , 


candidal vulvovaginitis. In this group of women: itis 
often difficult to decide whether the next episode rep- 
resents a reinfection or a recrudescence of zhe pre=ious 
episode, during which the organism was severel~ ce- 
pleted but not completely eliminated. 

When women with repeated episodes of candida v d- 
vovaginitis are treated, it is of utmost importare to 
consider possible predisposing factors for candidal :n- 
fection. These predisposing factors can be dividec irto 
three main groups: 

l. Fungal inoculation 

2. Nutrient availability 

3. Defense system disorders 


Fungal inoculation 


Gastrointestinal reservoir. The gut frequently zcn- 
tains asymptomatic Candida, and it has been sugg=sted 
that this fecal reservoir may well represen: a source of 
infection in cases where an apparently successful ərad- 
ication of the organism from the vagina is subsequ=nzly 
followed by another attack.”"® Recent studies of nczmal 
adults show that C. albicans can be recovered fror tae 
oropharynx in 30%, the jejunum in 50%, and the L2um 
in 50%, as well as from 65% of normal fecal samzles.! 


From the Department of Obstetrics and Gynecology, Univerty of . 


Giteborg, East Hospital. 
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Using the resistogram method of strain differentiation, 
Warnock et al." have demonstrated that most patients 
with genital candidiasis also had the same strain of C. 
albicans in the digestive tract. In cases of recurrent vag- 
inal candidiasis, treatment with oral nonabsorbable 
polyene antibiotics such as nystatin has been evalu- 
ated." Local treatment with clotrimazole was compared 
with clotrimazole given locally plus oral treatment with 
nystatin. The cure rates and relapse figures were similar 
in both groups. If oral treatment is given, intestinal 
recolonization occurs once treatment is discontinued. 
A new report recommended use of clotrimazole cream 
around the perianal regjion.” It is possible that the fre- 
quent use of these creams may prevent recurrences. 
Sexual contact. Sexual contact is probably a contrib- 
utory but not highly significant factor. If it were im- 
portant in spreading the disease, then we might rea- 
sonably expect a significant number of men to carry 
the fungus on the penis. However, several studies have 
failed to confirm this expectation.’ ? In the most recent 
of these studies,” C. albicans was isolated from the penis 
of only 5% of new patients attending a venereal diseases 
clinic. Several studies have failed to report improve- 
ment of results when partner treatment is given. '® Y 


Nutrient availability 


Pregnancy. Numerous reports have stressed the fact 
that C. albicans is more commonly harbored in the va- 
gina of pregnant patients than in that of her nonpreg-_ 
nant counterpart." ° Although the reported incidences 
vary greatly, approximately 30% to 35% of pregnant 
women have positive vaginal cultures for Candida in 
comparison with 15% of nonpregnant women. The 
high levels of estrogen during pregnancy result in an 
abundance of glycogen in the vaginal mucosa, provid- 
ing an ample supply of utilizable sugars and thus fa- 
voring fungal growth. The incidence of vaginal yeast 
infections in pregnant women continually increases 
throughout pregnancy to the time of delivery. Follow- 
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ing delivery, the regression of the vaginal epithelium 
and the disappearance of glycogen removes the factors 
enhancing fungal growth. These changes are reflected 
in a rapid disappearance of Candida from the postpar- 
tum vagina. 

Diabetes mellitus. Diabetes mellitus is usually con- 


sidered to be one of the conditions that predispose to 


infection by Cavdida.''* Studies based on culture results 
clearly prove an increased incidence of Candida colo- 
nization in diabetics. The incidence of candidal vul- 
vovaginitis is increased among women with poorly con- 
trolled diabetes mellitus, in whom high serum glucose 
levels are frequently recorded. 

Regular intake of a carbohydrate-rich diet has also 
been incriminated in the etiology of recurrent candidal 
vaginitis.'* It has been suggested that this factor bears 
resemblance to diabetes mellitus by offering higher tis- 
sue glycogen levels and even increased fungal multi- 
plication in the gut. In clinical work this factor seems 
to have received little attention. 

Oral contraceptives and intrauterine devices. Sev- 
eral studies have indicated a statistically significant in- 
creased incidence of candidal vulvovaginitis among 
women using oral contraceptives.°°* The incidence of 
vaginal mycoses among women using oral contracep- 
tives was evaluated by Wied et al.” in 1966. The ratio 
of control patients with candidiasis who were not using 
oral contraceptives to patients with candidiasis using 
the pill was 4.5% to 8.5%. This represents an increase 
in candidiasis of nearly 80% among women using oral 
contraceptives. The use of oral contraceptives results 
in an increased availability of vaginal glycogen, thus 
favoring fungal growth. In women using oral contra- 
ceptives the glucose content of the vagina is increased 
by 50% to 80% in comparison with untreated control 
subjects. The pH of the vaginal contents rises to as 
much as 6.5 in women using hormonal contraception.* 
The duration and type of oral contraception used have, 
however, been reported to influence the incidence of 
symptomatic infections. The frequency of candidal in- 
fections does not appear to be affected by modern con- 
traceptive tablets containing very low doses of steroids. 
DeCosta™ suggested that the increase in candidiasis in 
patients using oral contraceptives is based on nonspe- 
cific factors rather than endocrinologically mediated 
mechanisms. Such factors in patients using birth con- 
trol pills might include an increased frequency of in- 
tercourse, the failure to use a condom (thus promoting 
spread of infection from male to female partner), and 
the failure to use contraceptive creams that may be 
fungistatic. However, it has been reported that the in- 
cidence of candidal vulvovaginitis increased in women 
taking estrogens for climacteric symptoms. Thus, al- 
though the fects mentioned by DeCosta*! may be of 
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importance, endocrinologic mechanisms are certainly 
also involved. 

The incidence of vaginal candidiasis is reported to 
be increased among users of an intrauterine device.” 
This high rate of morbidity among these women may 
be attributable to local changes in resistance because of 
increased secretion resulting from foreign body con- 
tamination and the promotion of fungal colonization. 

Antibiotics. Antibiotic therapy has clearly been 
shown to result in an increased incidence of candidal 
vulvovaginitis." * ° The most likely explanation for 
this fact appears to be the suppressive effect of anti- 
biotic agents on susceptible bacteria, thus permitting 
overgrowth of resistant organisms, including Candida. 
Whether suppression of the bacterial fora permits can- 
didal overgrowth by eliminating bacteria that actively 
compete for nutrients or by eradicating bacteria that 
inhibit fungal growth is unknown. The presen: con- 
sensus is that the former is probably the most important 
single factor. Antibiotic-induced candidal infections 
seem to be particularly frequent following systemic ad- 
ministration of broad-spectrum antibiotics. It has also 
been reported that antibiotics, particularly tetracy- 
clines, have a direct growth-stimulating effect on fungal 
colonization.” Antibiotic therapy may also promote the 
intestinal proliferation of yeasts by destruction of the 
normal fecal flora. The enhancement of this fecal fun- 
gal reservoir may in turn influence vaginal colonization 
with yeasts. 


Defense system disorders 


Host-organism relationship. The question cf why 
certain individuals are susceptible or even repeatedly 
susceptible to candidiasis, whereas others remain free 
from symptomatic illness even though they may be car- 
rying the organism as a saprophyte, has puzzled many 
specialists in the field of mycology. What is the mech- 
anism that triggers the onset of symptomatic disease? 
It seems likely that the change occurs within the host 
itself rather than the fungus. At present there is 
no adequate explanation for this transition from an 
asymptomatic condition to symptomatic illness. 

Immunologic disorders. Certain families with a ge- 
netically determined defect in cellular immunity or pa- 
tients with iatrogenic drug impairment of normal cel- 
lular immunity have an increased susceptibility for both 
systemic and local candidal infections.’ 

The immunologic basis of recurrent candidal vagi- 
nitis has been extensively studied by Hobbs et al. Hu- 
moral immunity does not appear to play a major role 
in the resistance to C. albicans because most women 
possess antibodies to this organism. Hobbs et al. also 
recorded the fact that women with defects in the se- 
quence of events leading to antibedy formation did not 
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have an increased incidence of C. albicans. Ho-verer, 
the same authors demonstrated a 65% incider ce ‘of 
subnormal or borderline in vitro Y-lymphocy-e re- 
sponses to candidal extract. 

Witkin et al.” investigated the ability of C. albican: to 
inhibit lymphocyte proliferation in women with - ecur- 
rent vaginal candidiasis. Proliferation of peripheral 
blood lymphocytes was clearly inhibited in the presence 
of C. albicans extract. Furthermore, the lymph.acytes 
from patients with recurrent candidal vaginitis sup- 
pressed the proliferative response of control lyrapho- 
cytes to C. albicans. The authors concluded that women 
with recurrent C. albicans vaginitis appear to preduce 
Candida-specific suppressor lymphocytes, which alcck 
the cellular immune response to this organism. 

Adrenal steroids. Administration of adrenal cluco- 
corticoids clearly enhances experimental inferticns 
caused by a variety of microbial agents. Recent studies 
suggest that corticosteroids may predispose to ho t cell 
destruction by stabilizing the lysosomal membrane. thus 
preventing the release of catabolic enzymes that rdi- 


narily digest phagocytized organisms. Although the ed- _ 
ministration of adrenal steroids clearly predispozes to ` 


systemic candidiasis, there is at present little inforra- 


tion regarding the association between steroids ard tae | 


development of vulvovaginal candidiasis.’ 


Stocking tights and jeans. The wearing of sto king | 


tights or tight jeans is believed to severely limi tie 
circulation of air around the vulva. The effect is thus 
to produce a warm, moist environment that is ide=1 for 
the growth of C. albicans. Local occlusion and macer- 
ation predisposes to candidal overgrowth and infectian. 
There are reasons to believe that the wearing of sock- 
ing tights or jeans predisposes to genital candids in- 
fection by this mechanism.” ** Hydrolytic enzymes on 
the surface of C. albicans cells contribute to the damage 
of host cells by the fungus. The Candida organismnc- 
mally is able to penetrate the skin only wken it i£ ma- 
cerated. The minor trauma caused by sexual iater- 
course could also favor the initiation of an infectton 


Comment 


The possibility of predisposing conditions shoud zl 


ways be considered in cases of recurrent vaginal can- 
didiasis. Reduction or elimination of possible pr=d:s- 
posing factors is an integral part of the treatment of 
recurrent candidal vulvovaginitis. Further research :s, 
however, necessary to improve our understandirg DË 
the possible factors leading to recurrent genital caa- 
didiasis. The development of techniques to differea- 
tiate strains of C. albicans’'** provides a useful toc for. 
future research. With such techniques it may be pos- 
sible to determine whether or not repeated cancida] 
infections represent a reinfection or a recrudescence 
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of the previous episode. It is possible that these tech- 
niques will improve our understanding of predisposing 
factors such as sexual contact and the gastrointestinal 
reservoir. 

The recognition of the importance of cellular im- 
munity in the pathogenesis of recurrent vaginal can- 
didiasis is an exciting new development. The ability of 
women with recurrent genital candidiasis to produce 
Candida-specific suppressor lymphocytes is of great in- 
terest and warrants further research. 
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Treatment of recurrent vaginal candidiasis 


Lars Forssman, M.D., and Ian Milsom, M.D. 


Goteborg, Sweden 


In recurrent vulvovaginal candidiasis, predisposing factors should be eliminated wherever possible. 
Reduction of the gastrointestinal yeast flora by oral antimycotic treatment does not prevent recurrences. 


Perianal application of antifungal cream might be an alternative in preventing reinfection from the rectum. 
Venereal spread of yeasts.does not seem to be an important factor, and partner treatment does not 
signiticantly alter treatment results. Traditionally, prolonged treatment periods are recommended to prevent 
recurrences. Patient compliance may then become a factor limiting efficacy. One-dose treatment has been 
shown to give results that compare favorably with traditional treatment schedules. Results in recurrent 
cases were com2arable with those in primary infections. Thus one-dose treatment could be an acceptable 


alternative to longer treatment periods in schedules for treatment of recurrent cases. Intermittent 
prophylactic one-dose application appears to be a promising method of reducing recurrences. (AM J 


OBSTET GYNECCL 1985;152:959.) 


Key words: Vulvovaginal candidiasis, prophylactic treatment 


The group of patients suffering repeated vulvo- 
vaginal candidal infections presents a challenge to the 
gynecologist. Numerous schedules for the management 
of these cases have been designed. However, most of 
us have experience with the virtually intractable pa- 
tient. . 

In the search for predisposing factors, the patient 
should be screened for diabetes or for use of antibiotics. 
In most cases, however, no such factor is found, or 
when found, it is impossible to eliminate. 

Attempts have been made to reduce the gastrointes- 
tinal reservoir to prevent reinoculation of the genital 
region. Oral treatment with polyene antibiotics, e.g., 
nystatin or amphotericin B, is often prescribed, but 
results seem disappointing. For instance, in a double- 
blind study,' local treatment with clotrimazole was com- 


From the Department of Obstetrics and Gynecology, University of 
Göteborg, East Hospital. 


pared with clotrimazole used locally in combination 
with oral treatment with nystatin. The cure rates and 
relapse figures were similar in both groups. If oral 
treatment is given, intestinal recolonization often oc- 
curs once the treatment is discontinued. Using the re- 
sistogram method for strain differentiation, Warnock 
et al.’ demonstrated that most patients with genital can- 
didiasis also had the same strain of Candida albicans in 
the digestive tract. Oral treatment did not eradicate the 
yeasts from the gastrointestinal tract. Another method 
of reducing the spread from the rectum to the vulva 
and vagina has been to apply antifungal cream to the 
perianal region and perineum.’ Such prophylactic 
treatment has been shown to reduce significantly the 
recolonization of the vagina. 

Treatment of the male partner to reduce the risk of 
sexual reinfection is also recommended. Even if ve- 
nereal spread cannot be excluded as a factor predis- 
posing to recurrences, it does not appear to be an im- 
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Table I. Results at 4 weeks in primary cases 


| Dosage schedule 


500 mg, 209 mg, 100 rg, 
single dose 3 days 4 or 6 day 
(n = 33) (n = 37) (n = 2) 
















Clinically cured 31 34 51 
Colonized 4 8 5 


portant factor, since several studies failed to repo-t in- 
provement of results when partner treatmen was 
given.” ê 

Hygienic methods such as restricting the use of scep 
and water for vulval cleansing and the use of Ottcn 
underwear rather than nylon have been recommecxded. 
Underwear should be washed at temperatures exceed- 
ing 80° C, and close-fitting tights or jeans showd be 
avoided, according to Hurley.® 

In a literature survey, Odds’ concluded that reapse 
rates were highest in patients who were treated for tre 
shortest time and lowest in patients treated for the org- 
est time. In addition, prolonged treatment periocs zre 
often recommended for patients with frequent recuz- 
rences. 

Since symptomatic relief is usually obtained ater a 
very short period of treatment, patient compliane te- 
comes a problem when prolonged treatment is pre- 
scribed. In a study of patient compliance, Mast rton 
et al.* found that 4% of patients never started to taxe 
their medication, and half interrupted treatment ezr- 
lier than prescribed. 

Intermittent prophylactic treatment using loca ap- 
plication of clotrimazole for 6 days during each ner- 
strual cycle has been shown to prevent symptoma-ic 
recurrences. Recolonization of the vagina, however wes 
not prevented with this type of treatment.* 

Since it has been shown that one-dose treatmentwia 
modern imidazoles gives results that are comparaLle 1 


those with older treatments, it was considered cf ir-. 


terest to see whether there were any difference te- 
tween the results in groups having recurrent and chose 
having primary cases of vulvovaginal candidiasi. At 
the World Congress of Gynecology and Obstetris 11 
San Francisco in 1982, we presented a study comper- 
ing three different dosage schedules.” Traditioral £- 
day treatment using 100 mg clotrimazole daily, a =day 
treatment using 200 mg clotrimazole daily, and one 
single dose of 500 mg clotrimazole administerel 3y 
pessary were compared. The results in the three trect- 
ment groups did not differ significantly. In coz- 
trol studies 4 weeks after treatment, rates of clnicel 
cure (defined as absence of symptoms and yeas n=t 
identifiable in the wet smear) were 82% in the @day 
group, 92% in the 3-day group, and 94% in tke 1- 
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Table II. Results at 4 weeks: 
Recurrent episodes 





Dosage schedule 


500 mg 
(n = 18) 






Clinically cured 16 16 17 
Colonized 2 c 1 


day group. Mycologic cure rates were 74%, 84%, and 
82%, respectively. The differences are not statistically 
significant, and the results are in the same range 
that is usually reported in vulvovaginal candidiasis 
(Table I). 

According to the traditional view, however, one 
would expect that recurrent cases might show lower 
cure rates. No such tendency was observed when all 
recurrent cases were compared with all primary cases. 
There were 75 primary cases with a clinical cure rate 
of 89% and a mycologic cure rate of 77%. There were 
57 recurrent cases with a clinical cure rate of 86% and 
a mycologic cure rate of 81%. Recurrent cases were also 
grouped according to type of treatment. These groups 
were small, and the results in Table II have to be eval- 
uated cautiously in view of that fact. 

One-day treatment seems to be an effective means 
of dealing with the acute episode of vulvovaginal can- 
didiasis even in recurrent cases. The need for patient 
compliance is minimal, since only one local application 
is necessary. 

No single effective therapy can be recommended in 
recurrent vulvovaginal candidiasis. For the acute situ- 
ation, single-dose treatment with 500 mg clotrimazole 
is an alternative to traditional treatment schedules. For 
prevention of repeated episodes, prophylactic inter- 
mittent treatment using a single dose of 500 mg clo- 
trimazole appears to ensure maximum patient compli- 
ance, Oral treatment with antimycotics seems of limited 
value, but perianal application of an antimycotic could 
be an effective alternative preventing recolonization 
from the rectum. Partner treatment is of doubtful value 
in attempting to improve treatment results in the fe- 
male patient. The major breakthrough in the treatment 
of recurrent cases has yet to come; it seems reasonable 
to expect it to be in the field of immunology. 
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Is more than one application of an antifungal necessary in the 
treatment of acute vaginal candidiasis? 


Lester Cohen, M.D. 
Cardiff, Wales, United Kingdom 


The results of all the controlled trials carried out at the Department of Genito Urinary Medicine at the 
Cardiff Royal In‘irmary over the past 16 years are summarized. All except or= of these trials were carried 
out with patients having acute vulvovaginal candidiasis. One trial involved treating only patients with 
recurring candical infection. In all the acute trials, there were practically no mycologic relapses 7 days after 
completion of traatment whatever the regimen used, but at 35 days after conspletion of treatment the 
mycologic relapse rate was in the region of 20% to 25%. It is concluded that following the elimination of 
any known precisposing cause of vaginal candidiasis, the intravaginal application of 500 mg of an 
imidazole preparation is as effective a treatment as any other regimen. In recurrent cases, monthly 
treatment with such a dose may be adequate to control the patient's symptoms. Mycologic relapse may 
not be accompanied by symptoms, but in recurrent cases there is a closer relation between mycologic 


relapse and symptoms. (AM J OBSTET GYNECOL. 1985;152:961.) 


Key words: Acute vaginal candidiasis, nystatin, tioconazole, econazole, clotrimazole 


Ever since the introduction of effective antifungal 
agents, various regimens of treatment with local pes- 
saries, tablets, creams, tampons, and even foaming pes- 
saries have been tried. These regimens have varied 
from 14-day courses of nystatin,' to 15-day courses of 
miconazole-tmpregnated tampons,” to a 3-day course 
of clotrimazole tablets, 200 mg daily.* The cure rates 


in these trials have varied from an alleged 97.4%? I 


month after treatment to 89.4%." Masterton (personal 
communication, 1979) has noted, as have others, that 
the first attacks of vaginal candidiasis respond better to 
treatment than do those in patients with a history of 
previous infections. However, he found that with lon- 
ger follow-up, the relapse rate rose. Several attempts 
have been made to assess the relationship between an- 
orectal-colonic candidiasis and vaginal candidiasis," ** 
but combined oral and vaginal therapy has proved to 
be of no more value in the long term than local therapy. 


From the Department of Genito-Urinary Medicine, The Royal In- 
firmary. 


Many statements have been made on the basis of 
these iivestigations over the years. 

Odds,° in 1977, stated that the cure rate of vaginal 
candidiasis after 6 to 17 days of treatment was 94%, 
whereas the cure rate if the treatment lasted less than 
6 days was only 47%. In 1981 Odds and MacDonald’ 
were szating that the overall cure rate using the imid- 
azole group of drugs was 90%. However, the overall 
cure rate using the polyene group of drugs was only 
79%. 

In 1374 Cho et al. said that “vaginal pessaries alone 
are less effective in the treatment of vaginal candidiasis 
than im a combination of pessaries and ointments.” By 
1976 Masterton et al.’ were saying that of the patients 
who were seen for vaginal candidiasis, 4% did not start 
treatment and 50% did not finish treatment. More im- 
portar tly, in 1981 Odds and MacDonald’ reported that 
in the treatment of vaginal candidiasis the total dose 
may b2 more relevant than the duration of treatment. 

In -elation to recurrent candidiasis, many state- 
ments of importance have been made over the years. In 
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1975 Hurley” maintained that in recurrent car dīdia- 
sis, nystatin pessaries should be used twice da y ior 
6 weeks, in addition to local application of -eam. 
Masterton et al.° were saying in 1977 that ther- i: no 
place for short courses of therapy, even though Naster- 
ton (personal communication) had initially advzveted 
shorter and shorter therapies of treatment. Daicson 
and Mould" in 1974 recommended that clotrir-a:ole 
should be prescribed as a 100 mg pessary twice ‘daily 
from the fifth to the eleventh day of the menstrua c.cle 
in women with recurrent vaginal candidiasis. 

In order to put all these statements to the esi, I 
decided to publish (1) the results of five trials carried 
out with the use of an antifungal in patients with acute 
candidiasis and (2) the results of one trial (trial 6 in 
recurring candidiasis. 


Patients and methods 


Randomized trials and balanced control studies w2re 
conducted in a static population of about 300,002 ma 
small principality town in Cardiff, Wales. We have zcod 
patients in that they come back for the trials ard are 
somewhat of a captive audience. Over the years. zhe 
trials have involved the polyene group of aa 
. more recently, the imidazole group. 

In all the trials, women over the age of 16 year who 
came to a clinic of genitourinary medicine with pls sical 
signs of acute vaginal candidiasis were entered, with 
their verbal permission, into randomized trials. S»» that 
the compliance with the criteria of all the trials would 
be obtained, patients were selected who came fcr rhe 
first time in 3 months with an attack, who had a a3gh 
vaginal swab that was positive for Candida albicans. and 
who had no concomitant or mixed genital infectior. with 
Neisseria gonorrhoeae, Trichomonas vaginalis, herpesvirus 

- hominis (herpes genitalis), or Haemophilus vaginale” Pa- 
tients were excluded from any trial if they were uncer 
the age of 16 years, if they did not give verbal cozsent 
to enter the trial, or if they had been treated wit any 

vaginal topical agent in the previous 4 weeks or were 
known to have any sensitivity or an allergic reactizn in 

’ the past to any of the imidazole or polyere grouzs of 


drugs. They were not entered into the trial if they were — 


thought to be mentally ill or unlikely to cooperate th 
the requirements of the study or if they were men- 
struating at the time of initial examination. Pregnent 
women were also excluded. 

Patients who had been assigned to the study on te 
basis of an initial clinical diagnosis but who were: scb- 
sequently found to have had negative mycologic cuai- 
tures were excluded from the main analysis. How=ver, 
provided they returned for the first follow-up vit at 
day 7, their data could be included in the overall .uk- 
jective analysis on acceptability and improvemer: of 
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symptoms. Any patients who did not return for the day 
7 follow-up would be excluded from the analysis. 

Clinical diagnosis was confirmed by mycologic di- 

agnosis. Two swabs were taken from the posterior for- 
nix. One dry swab was plated onto Sabouraud medium, 
incubated for 48 hours at 37° C, and then examined 
for candidal colonies. The second swab was placed in 
Trichomonas culture medium supplied by Medical Wire 
and. Equipment Co. (Ref. No. MW 220). The second 
swab was examined for colonies of Candida at once and 
after 48 hours of incubation at 37° C. If yeasts were 
found on the wet preparation, this was plated onto 
Sabouraud medium for 48 hours at 37° C. 
- Colonies of Candida were incubated in plasma at 
room temperature and examined microscopically for 
germ tubes. If germ tubes were present, the colonies 
were incubated at room temperature in corn meal agar 
and examined for chlamydospor es daily for up to 5 
days. 

Patients fulfilling the criteria for admission to any 
trial were examined by the investigator and allocated 
a trial number. At this stage, the following were re- 
corded: (1) stage of menstrual cycle; (2) previous an- 
timycotic therapy in the past year; (3) date of any pre- 
vious attacks of vaginal candidiasis; (4) possible pre- 
disposing factors, including accompanying disease and 
drugs, diabetes, immunodeficiency diseases, iron or 
zinc deficiency, oral contraceptive use or oral steroid 
use, and recent use of antibiotics; (5) duration of pres- 
ent infection; (6) severity of symptoms of discharge, 
irritation, and burning according to a four-point scale. 

The investigations included broad screening for im- 
munosuppression so that the subjects would have a nor- ` 
mal differential white blood cell count. They all had a 
fasting blood glucose test; however, since the pickup 
rate of diabetes is almost nil, the test is a waste of time. 
Assays of serum levels of iron, folic acid, and vitamin 
Bı were also done; at the end of 16 years, I believe 


_ that they also are a waste of time. A complete urinalysis, 


which is not a waste of time, was also done. The fol- 
lowing trials involving patients with acute vaginal can- 
didiasis were carried out: 
1. Nystatin pessaries: two at night for 15 nights in- 
volving 50 patients, compared with amphotericin 
B pessaries, one at night for 15 days involving 50 
patients. The patients were randomly selected. 
2. Nystatin pessaries; one at night for 6 nights. One 
hundred consecutive patients were used in this 
trial. 
3. Nystatin pessaries: two at night for 15 nights, plus 
l oral nystatin řour times a day for 10 days. Fifty 
. patients were placed in this group and were com- 
pared with a second group of 50 patients who 
` were given amphotericin B pessaries, one at night 
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for 15 nights, in combination with oral nystatin 
tablets, four times a day for 10 days. Again, there 
was random selection of patients. 

4. In 50 patients a 3-day course of tioconazole cream 
was prescribed; these patients were randomly 
compared with 50 patients who received one pes- 
sary a dav containing econazole. 

5. In the final trial involving patients with acute vag- 
inal candidiasis, either a single pessary containing 
500 mg clotrimazole or two pessaries containing 
300 mg isoconazole were inserted into the vagina 
by the investigator, who used an appropriate ap- 
plicator according to random selection. Clotri- 
mazole cream was given to the patient for treat- 
ment of the sexual partner, and in all trials the 
patients were asked to refrain from sexual inter- 
course until after the first revisit. 

Follow-up examination in all trials was carried out at 
day 7 and at day 35, at which time two mycologic spec- 
imens were taxen and the relevant physical signs and 
symptoms recorded. Patients were asked at day 7 to 
given their opinion on the acceptability of the prepa- 
ration administered. Patients found to have a positive 


culture for Candida at day 7 were regarded as having . 


had treatment failures. Adverse reactions were noted. 
In the trial involving 19 patients with chronic re- 
lapsing candidiasis (trial 6), the patients were chosen 
because they had had at least two single episodes of 
recurring candidiasis in the 3 months before entering 
the trial. Each patient in this prolonged trial was given 
a pessary containing 500 mg clotrimazole at weekly in- 
tervals and was randomly selected to receive either four 
or five pessaries. Only 19 patients were entered into 
and completed this trial. They were then examined 
mycologically 2 weeks after completion of treatment 
and then at the end of 1, 2, 3, 6, 9, and 12 months. 


Results 


The overall mycologic cure rates for patients enrolled 
in the five trials involving acute candidiasis and for 
patients enrolled in the trial involving recurrent can- 
didiasis (trial 5) are described below. 

Trial 1. In the comparison of nystatin pessaries (two 
at night for 15 days) and amphotericin B (one at night 
for 15 days), there was a failure of treatment in one 
patient in the nystatin group. Thirty-five days after 
completion of treatment, relapse occurred in 25% of 
patients in the nystatin group and in 24% of patients 
in the amphoiericin B group. 

Trial 2. Of the 100 patients treated with one nystatin 
pessary at night for 6 nights, there were four failures 
7 days after treatment and a relapse rate of 29% 35 
days after treatment. 

Trial 3. In the series in which a regimen of two ny- 
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statin fessaries at night for 15 nights in combination 
with oral nystatin, four times a day for 10 days, was 


compared randomly with a regimen of one amphoter- 


icin B >essary at night for 15 nights in combination 
with oral nystatin, four times a day for 10 days, the 
failure rate in the amphotericin B group was 2 of 50. 
However, at day 35 after completion of treatment, 24% 
of the patients taking the nystatin combination had had 
a relapse and 21% of the patients taking the ampho- 
tericin B combination had had a relapse. 

All the trials had almost exactly the same results. In 
fact, in 39% of patients who had rectal examinations 
in conjunction with possible vaginal-associated infec- 
tions of the rectum, Candida was isolated from the anal 
canal with a proctoscope before the trial. On the thirty- 
fifth day after treatment, Candida was isolated from 
38% o? the patients, indicating that treatment was a 
waste of money. i 

Triaj 4. One of the more recent trials was an open 
trial comparing tioconazole with econazole. Seven days 
after treatment there were no relapses in the tiocona- 
zole group, but 2 of 50 patients were mycologically 
positive in the econazole group; i.e., the treatment 
failed .n two patients in this latter group. Thirty-five 
days acter treatment there was a 25% relapse rate in 
the tioconazole group, exactly the same as in the econ- 
azole group, 

Trial 5. In the double-blind study comparing a 500 
mg clotrimazole tablet with a single dose of two 300 mg 
isoconazole tablets, the overall mycologic cure rate was 
74% with clotrimazole and 78% with isoconazole. There 
were ro mycologic failures with clotrimazole. Only 45 
of the original 50 patients using isoconazole returned 
at the end of the 35 days after treatment. In those 45 
patien:s, there was a 22% failure rate, with patients 
showing signs and symptoms of candidal infection. 

Trial 6. An extended single-dose clotrimazole regi- 
men was attempted in the treatment of chronic vaginal 
candiciasis, defined as more than two attacks of proven, 
untreeted vaginal candidiasis in the previous 3 months. 
The women in this trial were to return on a regular 
basis over 1 year and would be eliminated from the 
trial if they developed other infections. This protocol 
meant ending up with a relatively small study popu- 
lation. The results, however, do tell us something. 

Of 19 patients, eight remained mycologically clear 
and asymptomatic for the whole year after their initial 
treatment. The remaining 11 patients became myco- 
logica:ly positive at varying intervals during the suc- 
ceedirg year after treatment. It was noted by ihe ob- 
servers that there was a remarkable correlation in this 
group between mycologic positivity and the onset of 
symptoms. However, these patients were given no fur- 
ther treatment during the course of the year’s follow- 
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up. All these patients had a spontaneous rerussion, , 


some again having a relapse, so that at the erd zf ] 
year after treatment, six patients were again syrxptom- 
atic and mycologically positive. They were remaved 
from the trial and given a single dose cf 500 r-g clo- 
trimazole. i 

This experience suggests that perhaps it is not gec- 
essary to treat so dramatically the patients in vhom 
candidal spores are found, but certainly patien= must 
be treated for their symptoms. 

Summary of trials. In all the trials there was an. 2x- 
tremely low default rate. Our patients were ext-2mely 
well motivated, and a great deal of time and p=:ience 
were spent in discussing the trials with the pstients 
before admission. 

There were no sensitivity reactions to the pzlyene 
group of drugs. Two patients receiving clotrimazole 
and one receiving isoconazole were excluded at Jay 35 
because they had started additional antibiotic therapy. 
One patient with side effects from the isoconazcle was 
withdrawn because of these side effects. Two p xients 
being treated with isoconazole developed sever= side 


effects consisting of edema and redness of the vulva 


and vagina, and one was taken off the trial and t-zated 


by painting of the affected area with 1% aquecus so- ` 


lution of gentian violet. One other patient givem :so- 
conazole complained of slight irritation and burnirg, 
as did two patients who had been given clotrimezo‘e. ` 


Comment 


Overall, the failure and relapse rates in all the :rials 
over the past 16 years involving patients with acute 
vaginal candidiasis have been found to be statis:célly 
similar. 

In our series there has been no difference, ov: > the 
many years that we have conducted these trials, m the 
eventual mycologic outcome 35 days after competien 
of treatment. The recurrence rate in our series sing 
a single pessary with 500 mg clotrimazole was sl htly 
higher than that found by other workers.” Improve- 
ment in clinical signs correspond to mycologic enres. 
This correspondence does not relate to the findir gs of 
Davidson and Mould in 1974,'! who found dissoc=tizn 
between symptoms and the presence of vaginal - 2asts 
when they were studying recurrent genital canditiasis 


in women and the effect of intermittent proph).actic - 


treatment. In our recurrent series, we found, however, 
that there was a close relationship between mycclog:c 
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positivity and symptoms in the patients. All regimens 
that we used were well tolerated by all the patients 
entered into our trial, although two patients being 
treated with isoconazole were found to have severe local 
erythema and edema, with the result that one patient 
was removed from the trial. These two were the only 
patients in the whole of our series who found their 
treatmen: unacceptable. 

Althouzh the cure rates at 35 days after treatment 
were not as high as one would have wished, single-dose 
regimens are an important development in the treat- 
ment of vaginal candidiasis because they encourage pa- 
tient compliance. If the investigator actually gives the 
treatment, 100% patient compliance is ensured. I also 
believe that there is a place for single-dose treatment 
in cases cf recurring vaginal candidiasis in which no 
provoking cause can be found and in which no other 
regimen has been found to provide a successful, per- 
manent cure of the condition. This regimen could be 
administered in a single-dose treatment by the patient 
at any time that her symptoms and signs recurred, pro- 
vided, of course, that any other genital infecting agents 
were absent. l 
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Efficacy of single- versus multiple-dose clotrimazole therapy 


in the management of vulvovaginal candidiasis 


T. Lebherz, M.D., E. Guess, M.D., and N. Wolfson, M:D. 


Los Angeles, California, and Metairie, Louisiana 


Single-dose treatment of vulvovaginal candidiasis with a 500 mg clotrimazole vaginal tablet was compared 
to 3-day treatment with two 100 mg vaginal tablets administered daily in 115 patients enrolled in a double- 
blind trial, 101 of whom were evaluated for efficacy. Patients with clinically and mycologically active 
disease were treated (visit 1) and examined at 5 to 10 days (visit 2) and again at least 27 days (visit 3) 
post treatmeni. At visit 2, mycologic tests and clinical examinations were negative in 37 of 48 patients 
receiving single-dose treatment (77%) and in 47 of 53 patients receiving 3-day treatment (89%). 
Corresponding results for visit 3 were 65% and 74%, respectively. There were no significant differences in 
treatment response between groups, and only three patients reported adverse reactions. These data show 
that single-dose treatment with clotrimazole, 500 mg, is as safe and effective as the more complex 3-day 
regimen. (AM J OBSTET GYNECOL 1985;152:965.) 


Key words: Vulvovaginal candidiasis, clotrimazole therapy 


Clotrimazole is a synthetic antifungal agent used in 
the treatment of vulvovaginal candidiasis. The mech- 
anism of action of clotrimazole is believed to involve 
the inhibition of fungal sterol synthesis, specifically the 
inhibition of formation of ergosterol—an essential con- 
stituent of the fungal cell membrane. The degree of 
inhibition of ergosterol biosynthesis by clotrimazole is 
a function of drug concentration. At low concentra- 
tions, only partial inhibition occurs, resulting in a fun- 
gistatic effect. At higher concentrations, clotrimazole 
may completely block ergosterol synthesis, producing 
a fungicidal effect. 

The antimycotic properties of clotrimazole facilitated 
the shortening of treatment for vaginal mycoses from 
approximately 14 days to 6 or 7 days when a 100 mg 
vaginal tablet or 5 ml of a 1% vaginal cream was used. 
Increasing the dose was found to reduce the required 
treatment period to only 3 days. This study is designed 
to see the effect of a 500 mg vaginal suppository. 

Efforts to shorten the treatment period even further 
by developing a more concentrated form of the drug 
have been complicated by the relatively low water sol- 
ubility of clotrimazole. Water solubility of the drug at 
pH values of less than 4 was known to be four times 
greater than ics solubility at a neutral pH. Bioavailability 
studies showed acid formulations of clotrimazole to be 

` associated with an increased rate of drug release. Vag- 
inal secretion concentrations of clotrimazole in patients 
using one 500 mg suppository were found to produce 
a zone of inhibition at 24, 48, and 72 hours consistently 
greater than that produced for secretions in patients 
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using 100 or 200 mg applications nightly for the same 
period. Consequently, lactic acid—sodium lactate was 
used for acidification of the clotrimazole formulation, 
and a 500 mg vaginal tablet was developed. 

Quantitative subculture tests showed this new for- 
mulation to have a killing rate of greater than 99.19% 
for Candida albicans. 

For determination of clinical efficacy of once-daily 
administration of the 500 mg lactic-acid formulztion of 
clotrimazole, a double-blind multicenter study com- 
paring this regimen was conducted in patients with vul- 
vovaginal candidiasis. 


Material and methods 


Women 18 years of age and older with clinically di- 
agnosed and mycologically confirmed vulvovaginal can- 
didiasis of recent onset were considered for enrollment 
in this study. The clinical diagnosis was based on the 
presence of six signs and symptoms: vulval irritation, 
vaginal irritation, discharge, pruritis, burning, and dys- 
pareunia. These disease manifestations were graded on 
a scale of zero to three. A total score of at least three 
was required for entry into the study. Microscopic ex- 
amination (potassium hydroxide) and cultures were 
used for mycologic confirmation of vulvovaginal can- 
didiasis. 

Patients having continued treatment with tetracycline 
or erythromycin were excluded. Women who used con- 
traceptive foams, creams, or jellies were not eligible, 
although the use of an oral contraceptive drug, intra- 
uterine device, or diaphragm alone was permitted. Pa- 
tients in whom early pregnancy was suspected and pa- 
tients pregnant less than 13 weeks were exchided from 
the trial. Other exclusion factors included hypersen- 
sitivity to the imidazoles; concomitant vaginal infection 
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Fig. 1. Inhibition zones of vaginal secretions. 


with Trichomonas, Gardnerella vaginelis, or group B= trzb- 
tococcus; a history of diabetes mellitus; and treatment 
with exogenous estrogens. 

Written informed consent was obtained from all 
study participants, at which point patients were ren- 
domly assigned to one of two treatment groups. 

Group | received one vaginal tablet containin > 500 
mg of clotrimazole with appropriate placebo; the =ter 
group received two 100 mg clotrimazole vaginal tablets 
daily for 3 days. 

At the initial visit a physical examination was zcn- 
ducted and vaginal specimens were obtained fo~ mi- 
croscopic evaluation and culture. The investigatorth2n 
placed three tablets deep into the vagina. Wom-a in 
group 1 received one 500 mg clotrimazole table and 
two placebo tablets. Women assigned to group & had 
two 100 mg clotrimazole tablets and one placebo b.et 
inserted into the vagina. Both groups then inserteel two 
tablets into the vagina on days 2 and 3; in group < the 
tablets were placebo, and in group 2 they were active 
drug, 100 mg. 


Patients were instructed to return 5 to’ 10 days Jater 


for visit 2 and again after 27 to 31 days for visit 4. At 
these visits the signs and symptoms of cancidiasis “eve 
again graded and vaginal specimens were obtaine I for 
microscopic examination and culture. Adverse ~2ac- 
tions were also recorded at each visit. ; 

At the final visit the overall outcome of treatment 
was evaluated. Successful treatment was defined az the 
absence of signs and symptoms of vulvovaginal xa^- 
didiasis, coupled with negative mycologic findings. The 
persistence of signs and symptoms or positive mc3- 
logic findings constituted treatment failure. 

Fisher’s exact test for categorical data and Stud=n-’s 
t test for continuous data were used for analysis o~ the 
baseline demographic and clinical characteristics o` the 
two treatment groups. Pretreatment comparabiliy of 
signs and symptoms of vulvovaginal candidiasis wa. d=- 
termined by using a nonparametric Wilcoxon's -ark 
test. Fisher’s exact test was used to compare treatrent 


efficacy. 
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Table I. Baseline patient characteristics of 
patients evaluable for efficacy 


Clotrimazole 





Age (yr) 

Mean 29.1 29.2 

Range 19.0-71.0 19.0-59.0 
Weight (Ib) 

Mean 132.3 138.8 

Range 104.0-186.0  99.0-212.0 
Duration of disease (mo) 

0-1 41 51 

>1, <6 7 2 
Pregnancy status 

Pregnant (>18 wk) o 44 48 

Nonpregnant $ 3 3 

No information l 2 
Contraceptive use 

Oral contraceptive 20 20 

Intrauterine device l 0 

Other 10 ll 

None 17 21 

No information 0 l 
Recent medication ` 

Yes 2 2 

No 45 50 

No information 1 f l 
Concomitant therapy 

Yes : 0 2 

No 48 51 
Signs and symptoms 

(mean score) 

Vulval irritation 2.11 2.19 

Vaginal irritation 2.06 2.13 

Discharge 2.25 2.26 

Itching 2.40 - 2.48 

Burning 2.21 2.2] 

Dyspareunia 1.50 1.35 


Results 


A total of 115 patients were admitted to the study. 
Data from 14 patients were considered to be invalid 
and were excluded from the analysis of efficacy. Con- 
sequently the outcome of treatment was analyzed in 
101 patients: 48 assigned to the single-dose 500 mg 
clotrimazole group and 53 treated with 200 mg of clo- 
trimazole daily for 3 days. Data from all 115 patients 
enrolled in the study were included in the analysis of 
safety. 

Baseline data, such as demographic characteristics, 
pregnancy status, contraceptive use, recent use of other 
medication, concomitant use of medication other than 
the study drugs, and disease duration, were comparable 
in the two treatment groups. The pretreatment severity 
of the signs and symptoms of vulvovaginal candidiasis 
did not differ significantly between these two groups 
(Table I). 

Ultimately the number of patients actively enrolled 
in the study for efficacy were 48 in the 500 mg group 
and 53 in the 200 mg group. Results of microscopic 
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. Table II. Overall posttreatment. response. 





227 days . 





Success . 37 7 4 
Failure MW. © 23 i 6 


examination at the final visit were negative in 39 of 48 . 
patients (81%) treated with a single dose of 500 mg of 
clotrimazole and in 45 of 53 patients (85%) receiving | 


clotrimazole for 3 days. Cultures at the final visit were 
negative in 32 of 48 patients (67%) receiving 500 mg 
of clotrimazole and in 40 of 53 patients (75%) receiving 


200 mg of clotrimazole: for 3 days. Both’ microscopic 


evaluations and cultures were negative in 32 of 48 pa- 


tients (67%) receiving 500 mg of clotrimazole versus 39 . 


of 53 patients (74%) receiving clotrimazole over 3 days. 
The results of mycologic tests did not differ signifi- 
cantly between the two groups. - 


At the first follow-up visit 5 to 10 days after treat- 


ment, success was achieved in 37 of 48 patients (77%) 
treated with a single dose of clotrimazole and in 48 of 
53 patients (89%) treated in a 3-day. regimen. At the 


final visit, at least 27 days after treatment, clotrimazole . 


.therapy was considered to be successful in 31 of, 48 
patients (65%) treated’ with 500 mg and’ in.39 of 53 
patients (74%) treated with 200 mg daily for 3 days. 
The higher rate of success at the first follow-up visit 
was attributed to the successful response initially noted 
in six patients treated with a single dose of clotrimazole, 
and results ir: eight patients given the drug for 3 days 


` did not differ significantly at either toloi: -up evalua- ` 


tion (Table II). 
Only three adverse reactions were noted during ihe 
study. A vulvar lesion was'noted in one patient treated 


with a single dose of 500 mg of'clotrimazole and in one . 
patient treated with 3- -day therapy. In both cases, this` 
finding was considered to be remotely related to‘clo- ` 


` trimazole treatment. A perianal rash possibly related 
to clotrimazole administration occurred in one patient 
in the 200 mg treatment group. 


Comment. 


The results of this study, in which administration of > 


a single vaginal tablet t containing 500 mg of clotrimazole 
was shown te be equivalent to treatment with two 100 
mg tablets administered over 3 days, support the find- 
ings of.in vitro investigations with the lactic acid for- 
mulation ‘of the drug. ` pa 

An‘ earlier Tostudy compared ‘the vaginal secretion 


to 


‘levels of clotrimazole in women undergoing treatment 
‘for vulvovaginal candidiasis after administration of 100 
`. mg for 6 days, 200 mg ‘for 3 days, and 500 mg for 1 

day. Secretions were collected at 24, 43, and 72 hours 


after the last dose of clotrimazole. The vaginal concen- 
tration of the drug was determined by measuring the 
diameter of the zone of inhibition that resulted after 
introduction of the collected secretions on agar plates 


‘inoculated with C. albicans. At all three time periods, 


vaginal secretions from each treatment group markedly _ 
inhibited yeast growth. The zone of inhibition pro- 


duced by.secretions from women treated with the 500 

` mg dose was consistently greater, however, than that 
` produced by the secretions from women treated with 
‘the 100 or 200 mg | dose (Fig. 1). These observations 


demonstrate’ that lévels of clotrimazole achieved after. 


treatment with a single dose of the lactic acid formula- 


tion of the drug remain sufficient to inhibit the growth 


a of C. albicans for at least 3 days after administration. 


Additionally, it appears that the 500-mg, one-dose ap- 


plication can be used alternately in recurrent cases. 


` With the low water solubility of clotrimazole, tissue 
penetration of neutral forms of the drug is poor: At a 


pH of.3.5 to 3.8 in the lactic acid formulation, the 


release rate of clotrimazole is increased, thereby per- 


` mitting increased tissue penetration. In addition, ani- 
mal studies have suggested clotrimazole to be reversibly 


bound to keratin: of the vaginal skin, which may also 
explain. the persistence of high concentrations of the 


drug, several. days: after administration. Finally,’ the 
adhesion of C. albicans ` tothe vaginal epithelial cells, is 
` markedly stronger and higher at a pH of 6 than at a 


pH of 3 to 4.-All of these features seein to be associated 
with lactic acid formation and may contribute to the 


<a efficacy of 1-day treatment with uad -dose clotrimazole. 
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_- Therapeutic results obtained in vaginal mycoses after single- 
© dose treatment with 500 mg clotrimazole vaginal tablets 


-E Fleury, M.D., D. Hughes, M.D., and R. Floyd N.D. 
Springfield, Illinois, Philadelphia, Pennsylvania, and Stanford, Cali ornia 


- A multicenter, double-blind study of 103 patients with cli aically and mycologically documented vulvovaginal 
candidiasis compared single-dose treatment with a 500 ~g clotrimazole vaginal tablet to 3-day treatment 
with two 100 mg clotrimazole vaginal tablets administered daily. Patients were examined 5 to 10 days (visit 


2) and at least 27 days (visit 3) post treatment. At visit = n-ycologic and clinical examinations were 
negative in 43 of 48 efficacy-evaiuable patients receiving cftrimazole, 500:mg (90%), versus 42 of 47 
efficacy-evaluable patients receiving clotrimazole, 200 m3 (39%). Similarly, at visit 3, 75% of patients 
receiving clotrimazole, 500 mg, had treatment success v2rsus 72% receiving clotrimazole, 200 mg. There 
were no significant intergroup treatment differences, indizatng that single-dose treatment with clotrimazole, 
500 mg, is equipotent to the multidose regimen. (AM J GasteT GYNECOL 1985;152:968.) 


Key words: Vulvovaginal candidiasis, clotrimazol-- 


Patient compliance is an important factor in the suc- 
cessful management of vulvovaginal candidiasis. Few 
women with this condition delay in consulting a ply- 
sician for treatment of the clinical signs and symp oms 
of vaginal mycoses.’ Once these signs and symp oms 
subside, however, patients often neglect to continue 
. treatment.” 


The introduction of the imidazole antifungal agent i 


clotrimazole has had a significant impact on païñeat 
compliance. Before the availability of this drug, the 
required duration of therapy in patients with vulvo- 
vaginal candidiasis was at least 14 days. Because oz the 
potent antimycotic properties of clotrimazole, this erug 
was effective when administered once daily for orly 6 
to 7 days.” 

Subsequent investigations showed that the clorin 
azole treatment regimen could be further simplfied 
by the use of higher doses of the drug. When a cai y 
dose of 200 mg was administered, the treatment pericd 
could be shortened to only 3 days.** The use of this 


dose level was found to be associated with a higher zare `. 
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of patient compliance. Rausch et al.' reported a 100% 
compliance rate in patients treated with clotrimazole 
for 3 days. In addition, 81% of these patients returned 
for a follow-up examination. When a 6-day clotrimazole 
regimen was used, the compliance rate was 94%, and 
79% of the patients returned for a follow-up exami- 
nation. A 12-day clotrimazole regimen was associated 
with a compliance rate of 33%. Only 66% of patients 
assigned to this regimen returned for a follow-up ex- 
amination. 

These findings illustrate the relationship between pa- 
tient compliance and the complexity of the treatment 
regimen. In an effort to further increase compliance 
in patients with vulvovaginal candidiasis, a more potent 
clotrimazole preparation was developed. This formu- 
lation contains 500 mg of the drug and is intended for 
administration only once. A double-blind multicenter 
trial was conducted to determine whether a single dose 
of this new preparation was as effective and safe as two 
100 mg clotrimazole tablets administered daily for 3 


days. 


Methods and material 
To be eligible for participation in this study, patients — 
were required to be at least 18 years of age and to have 
clinically diagnosed and mycologically confirmed vul- 
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vovaginal candidiasis. No women who had been treated 


with tetracycline or erythromycin within 7 days of the 
study or who were undergoing treatment with exoge- 


nous estrogens were admitted. The use of contraceptive ` 


foams, creams, or jellies was another exclusion factor. 


The use of oral contraceptive drugs, intrauterine de-: 


vices, and diaphragms, however, was permitted, pro- 
vided patients met the other study criteria. Patients 
suspected of being pregnant and those in the first 
trimester of pregnancy were not permitted to partici- 
pate. Also excluded were patients with hypersensitivity 


to the imidazcles, a history of diabetes mellitus, and ` 


concomitant vaginal infections caused by Trichomonas, 
Gardnerella vaginalis, or group B Streptococcus. 


A physical examination was conducted at the initial . 


patient visit, and the degree of vulval irritation, vaginal 


irritation, discharge, pruritus, burning, and dyspareu-- 


nia was graded on a scale of zero to three (0 = none, 


1 = mild, 2 = moderate; 3 = severe). For the patient’ 


to be admitted to the study, a total score for these signs 
and symptoms of at least three was required. Vaginal 
specimens for microscopic evaluation (potassium hy- 
droxide) and culture were also collected at this time. 
The appearance of branching filaments and blasto- 
spores on microscopic examination and'the growth of 
Candida species on cultures were considered to provide 
mycologic evidence of vulvovaginal candidiasis. 

After being informed of the nature and purpose of 
the investigation, study participants were randomly as- 


signed to 1-day treatment with a vaginal-tablet con- . 
taining 500 mg of clotrimazole or to treatment with two | 


100 mg tablets of clotrimazole daily for 3 days. The 
medication for the first day of treatment (visit 1) was 
inserted into the vagina by the investigator. In the sin- 
gle-dose treatment group, one 500 mg clotrimazole 
vaginal tablet and two placebo tablets identical in ap- 
pearance to the 100 mg clotrimazole tablets were in- 
serted. These women were then given 100 mg placebo 


tablets for the remaining 2 days of treatment and were ' 


informed how and when to insert them. Similarly, two 
100 mg clotrimazole tablets and one placebo tablet iden- 
tical in appearance to the 500 mg clotrimazole tablet 
were inserted into the vagina of women assigned to the 
3-day regimen during visit 1. These women were then 
provided with additional 100, mg clotrimazole tablets 
for the next 2 days. 

Follow-up examinations for the signs and symptoms 
of candidiasis and mycologic assessment were con- 
ducted 5 to 10 days after treatment (visit 2) and again 
at least 27 days post treatment (visit 3). At these visits, 


patients were also questioned regarding the occurrence’ 


of adverse effects. 
The overall efficacy of treatment was evaluated by 
the investigator at visits 2 and 3. Treatment was con- 


sidered to be successful if the signs and symptoms of 
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Table I. Demographic and medical 
characteristics 


Clotrimazole 





Age (yr) 

Mean . 33.0 29.5 

Range 19.0-50.0 17,0-51.0 
Weight (pounds) 

Mean 140.0 143.7 

Range 108.0-214.0  105.0-254.0 
Disease duration* (mo) 

0-1 42 44 

>1, <6 5 3 
Pregnancy status’ 

Pregnant (>13 wk) 3 1 

Nonpregnant 45 46 
Method of contracep- 

tion} 

None 19 13 

Oral contraceptive 9 20 

Intrauterine device 1 i 1 

Other 15 12 
Recent use of medication 

Yes 8 10 

No 40 37 
Concomitant therapy 

Yes 0 1 

No 48 46 


*Information on disease duration unavailable for one pa- 
tient in the single-dose group. 

}Information on method of contraception unavailable for 
four patients in the single-dose group and one patient treated 
with the 3-day regimen. 


vulvovaginal candidiasis had resolved and both micro- 
scopic examination and culture of vaginal specimens 
had negative results. If the clinical signs and symptoms 
persisted or if either of the mycologic tests were posi- 
tive, treatment was considered to be a failure. 
Baseline demographic and clinical characteristics of 


. patients assigned to the single-day and the 3-day reg- 


imens were analyzed with the use of Fisher’s exact test 
for categorical data and Student’s ¢ test for continuous 
data. Wilcoxon’s rank test was used to determine the 
pretreatment comparability of signs and symptoms of 
vulvovaginal candidiasis in the two groups. The re: 
sponse to treatment was compared by means of Fisher's 
exact test. . 


Results 


This study was conducted at three clinical sites. All 
investigators followed a common protocol, and the re- 
sults were pooled for statistical analysis. The three in- 
vestigators entered a total of 103 patients into the study. 
Fifty-three of these patients were assigned to the 1-day 
500 mg clotrimazole treatment group, and 50 were as- 
signed to the 3-day 200 mg clotrimazole group. All of 
these patients were included in the analysis of the safety 
data, but efficacy data from eight patients were consid- 
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- ered to be invalid. Consequently, the analysis of eFicacy 
` was based on results in 95 patients:.48 treated vith a 

single dose of 500 mg of clotrimazole and 47 given -wo 

100 mg clotrimazole vaginal tablets daily for 3 dzys. 
The medical and demographic characteristics cf the 


95 patients included in the determination of drug ef- ` 


ficacy areshown in Table I. Although the group treated 
with I-day 500 mg dose of clotrimazole was DHer 


(p = 0.05) than the group treated with the 3-dar reg- - 
‘imen, the other demographic characteristics were sm- f ' 


ilar in the two treatment groups. 
Microscopic evaluation was negative ‘at the fine] pa 


tient visit in 40 of the 48 patients (83%) treated fcr 1: 


day and 41 of the 47 patients (87%) who receive-4 zlo- 


trimazole for 3 days. Thirty-nine patients (81%) zien 
1-day treatment'and 39 patients (83%) assigned to -r2at- ` 
ment with clotrimazole for 3 days had negative culruces. ` 

. Both’ mycologic tests—microscopic examinations and k 


cultures—were negative in 38 patients (79%) in th2 500 


- mg.group and in 35 patients (74%) treated witE 200 
mg daily for 3 days. There were no significant meri ` 
group differences in any of the mycologic param2t2ts. 


- When patients were evaluated 5 to 10 days after -r2at- 
ment, the criteria for a successful response—negaczive 
mycologic tests and the absence of clinical sign: and 


symptoms——were met in 43 patients (90%) treated for `, 


1 day and in 42 patients (89%) treated for 3 dars. At 
_ visit 3 (27 days or more after treatment), seven cf the 


patients treated with a single dose of clotrimazol- arid — 
eight treated with the 3-day regimen, in whom -r2at- ~ i 
ment was classified’ as successful at the first follcw-up | 


visit, were now categorized as haying had treatment 


failures. Consequently, the success rate at the fina! visit. 


was 75% (36 patients) in the 500 mg, single-dos2 zlo- 
trimazole group and 72% (34 patients) in the group 
treated with two 100 mg tablets daily for 3 days. 

Of the 103 patients included in the assessmen™ of 
safety, only one, a patient treated with clotrimazo-e for, 
3 days, experienced an adverse reaction. This woman 
developed’ moderate edema of ihe vulva, ‘whick was 


classified as remotely peated to the administratior of 


the dru g 


Comment 


The efficacy and stety of the 500 mg ‘dosage Tor- 


mulation of clotrimazole have also been. demonstrated 


in earlier clinical investigations. In one open-label, mul- | 
ticenter study, the efficacy of a single dose of 50 mg ' 
of clotrimazole was evaluated in 178 patients witk rag- ` 


‘inal mycoses.” Candida species were identified & the 
_ causative organism in 95% of these patients. A’ rivco- 
logic cure was achieved in 89% of the treated pat-ents, 
and clinical symptoms resolved in 90%. Mild side fects 
were reported by seven patients. . S 
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Another open-label trial conducted at three gyne- 


cologic clinics studied the effects of L-day 500 mg clo- 


trimazole treatment in 90 patients with Candida vagi- 
nitis.” Cultures were negative for Candida species in 
88% of these patients 1 week after treatment. Results 
of the microscopic examination of wet films were sim- 
ilar. Improvement in clinical symptoms paralleled the 
mycologic findings. No clotrimazole-related side effects 
were reported in this study. 
In a double-blind investigation, the effect of a single 
500 mg clotrimazole pessary was compared with that 


_of a 200 mg pessary inserted once daily for 3 days in 
'. 72 patients with vaginal candidiasis. One week after 
the completion of treatment, signs and symptoms of 


vaginal candidiasis persisted in only one patient in each 
treatment group. Cultures for Candida albicans were 
negative at this time in 94% of patients treated with the 
single clotrimazole dose and in 89% of those given the 
drug for 3 days. 

The findings of these earlier trials and those of the 
study described in this report demonstrate that single- 
dose therapy with 500 mg of clotrimazole is as effective 
as a longer regimen using a lower dosage. The simpli- - 
fied 1-day regimen would be expected to improve pa- 


_ tient comipliance. In fact, because the investigator can 
_ insert the tablet during the initial office visit, this new 


clotrimazole formulation has the potential of com- 


_ pletely eliminating the problem of compliance in pa- 
. tients with vulvovaginal candidiasis. 
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They should be avoided, if possible, in the abstract. In the text 
they should be kept to a practical minimum. The full term for 
which an abbreviation stands should precede its first use in the 
text unless it is a standard unit of measurement. 
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clearly the purpose or content of each table and each column 
precisely defined by. headings. Abbreviations and special designa- 
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Illustrations and tables should supplement, not duplicate, ‘the 
text; presentation in either one or the other will suffice, 

Permissions and photographic consent. Previously published 
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permission from the copyright holder included with the manu- 
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by signed releases or else all recognizable features masked, 
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Mycelex-G 500" 
(Clotrimazole) Vaginal Tablet 


INDICATIONS: Mycelex®-G 500 mg Vaginal Tablets are indicated for the local 
treatment of vulvovaginal candidiasis when one day therapy is felt warranted. In 
the case of severe vulvovaginitis due to candidiasis, longer antimycotic therapy is 
recommended. The diagnosis should be confirmed by KOH smears and/or cui- 
tures. Other pathogens commonly associated with vulvovaginitis, Trichomonas 
and Gardnerella (| hilus) vaginalis, should be ruled out by appropriate labo- 
ratory methods. 

CONTRAINDICATIONS: Mycelex®-G 500 mg Vaginal Tablets are contraindicated in 
women who have shown hypersensitivity to any components of the preparation. 
WARNINGS: None. 

PRECAUTIONS: If there is a lack of response to Mycelex®-G 500 mg Vaginal 
Tablets, appropriate microbiological studies should be repeated to confirm the 
diagnosis and rule out other pathogens before instituting another course of anti- 
mycotic therapy. 

CARCINOGENESIS: No long term studies in animals have been petane to eval- 
uate the carcinogenic potential of Mycelex®-G 500 mg Vaginal Tablets intravagi- 
nally. A long term study in rats (Wistar strains) where clotrimazole was 
administered orally provided no indication of carcinogenicity. 

USAGE IN PREGNANCY: PREGNANCY CATEGORY B: The disposition of 
14C-clotrimazole has been studied in humans and animals. Clotrimazole is poor 
absorbed following intravaginal administration to humans, whereas it is rat! 

well absorbed after oral administration. 

In clinical trials, use of vaginally applied clotrimazole in pregnant women ir 
their second and third trimesters has not been associated with ill effects. There 
are, however, no adequate and well-controlled studies in pregnant women during 
the first trimester of pregnancy. 

Studies in pregnant rats given repeated intravaginal doses up to 100 mg/kg/day 
have revealed no evidence of harm to the fetus due to clotrimazole. 

Repeated high oral doses of clotrimazole in rats and mice ranging from 50 to 
120 mg/kg resulted in embryotoxicity (possibly secondary to maternal toxicity), 
impairment of mating, decreased litter size and number of viable young and 
decreased pup survival to weaning. However, clotrimazole was not teratogenic in 
mice, rabbits and rats at oral doses up to 200, 180 and 100 mg/kg, respectively. 
Pe absorption in the rat amounts to approximately 90% of the administered 

ose. 

Because animal reproduction studies are not always predictive of human 
response, this drug should be used only if clearly indicated during the first 
trimester of pregnancy. 

ADVERSE REACTIONS: Of 297 patients in double-blind studies with the 500 mg 
vaginal tablet, 3 of 149 patients treated with active drug and 3 of 149 patients 
treated with placebo reported complaints during therapy that were yom drug 
related. In the active drug group, vomiting occurred in one patient, vaginal sora- 
ness with coitus in another, and complaints of vaginal irritation. itching, burning 
and dyspareunia in the third patient. In the placebo group, clitoral irritation 
Occurred in one patient and dysuria, described as remotely related to drug, in the 
other. A third patient in the placebo group developed bacterial vaginitis which the 
investigator classed as possibly related to drug. 

Eighteen (1.6%) of the 1116 patients treated with Mycelex®-G 500 mg in other 
formulations in double-blind studies reported complaints during therapy that were 
possibly drug-related. Mild burning occurred in six patients while other com- 
plaints such as skin rash, itching, vulval irritation, lower abdominal cramps and 
bloating, slight cramping, sight urinary frequency, and burning or irritation in the 
sexual partner, occurred rarely. 

OVERDOSAGE: No data available. 

DRUG ABUSE AND DEPENDENCE: Drug abuse and dependence with Mycelex®-G 
500 mg Vaginal Tablets has not been reported. 

DOSAGE AND ADMINISTRATION: The recommended dose is one tablet inserted 
intravaginally one time only, preferably at bedtime. In the event of treatment fail- 
ure, that is, persistence of signs and symptoms of vaginitis after five days, other 
ices commonly responsible for vaginitis should be ruled out before institut- 
ng another course of antimycotic therapy. 

HOW SUPPLIED: Mycelex®-G 500 mg Vaginal Tablets are white, bullet shaped, 
uncoated tablets, coded with Miles on one side and 097 on the other, supplied as 
a single 500 mg tablet with plastic applicator and patient instructions. 

Store Below 30°C (86°F). 
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Clinical Opinion 


Incisions of the pregnant uterus and delivery of low—birth 


weight infants 


Radoslav Jovanovic, M.D. 
New York, New York 


This paper calls attention to rapidly increased use of vertical uterine incision and future consequences: 
impaired uterus, uterine rupture, and iatrogenic premature delivery. In addition, by making a vertical uterine 
incision we are not gaining much in the size of uterine entrance since the size of the vertical uterine 
incision is determined by uterine tonus. Most often the uterus is opened by tearing the lower uterine 
segment transversely with the fingers. Unfortunately this creates the smallest entrance to the uterus 
because of the uterine structure, shape, and elasticity and could lead to parametrial vein and uterine 
vessel injury. An alternative to this type of incision is the durable upward curved transverse incision over 
the supportive lower uterine segment. This technique gives us the biggest entrance to the uterus, without 
serious side effects, and ensures safe future pregnancies. (AM J OBSTET GYNECOL 1985;152:971-4.) 


Key words: Cesarean section, uterine incisions 


The continued and rapidly increasing use of vertical 
uterine incision for cesarean delivery over the last sev- 
eral years is of concern to some of us as clinicians. It 
appears that obstetricians today more quickly decide to 
perform vertical uterine incisions and more easily find 
justification to do so. 

The vertical incision can be replaced by an upward 
concave transverse incision over the low uterine seg- 
ment without sacrificing the size of the incision. 


Vertical uterine incision 

The use of a vertical uterine incision for cesarean 
delivery, once condemned as a weak incision, has rap- 
idly increased over the last several years, causing a con- 
comitant increase in impairment of the uterus which is 
of considerable concern. It is well known that vertical 
uterine incision is related to significant maternal and 
perinatal morbidity and mortality. More importantly, 
the potentially serious complications associated with 
vertical incision are difficult to prevent. In addition, all 
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patients having a vertical uterine scar must be delivered 
by cesarean section before labor, that is, before the 
completed term of pregnancy. As a consequence, even 
when everything is going well, some infants will be de- 
livered prematurely. 

There are, however, occasions when a vertical uterine 
incision is preferred over a transverse incision. The 
most common occurrence, and perhaps the only cir- 
cumstance in which some of us have used a vertical 
incision, is to deliver an infant from a patient scheduled 
to have a cesarean hysterectomy. A vertical incision is 
also preferable for patients in active labor with trans- 
verse lie. There are probably additional rare occasions 
in obstetrics for which a vertical incision may be the 
best choice, such as anterior placenta previa and myoma 
of the low uterine segment. jo 


Unfortunately, the majority of vertical uterine inci- 
sions today are performed for the delivery of a small 
infant. It was reported in this JOURNAL that cesarean 
section is the preferred method of delivery for all fe- 
tuses weighing under 1000 gm,' and suddenly all ob- 
stetricians began to follow this dictum without asking 
if this was really best for the particular infant in the 
particular circumstance. Obstetricians, overwhelmed 
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Fig. 1. Comparison of lengths of incisions by two techniques. The length of a transverse incision 
forcefully extended by blunt tear by fingers is indicated by a. This technique caused a concave 
downward tear secondary to (1) the circular muscles in the lower uterine segment which directed 
the tear downward and (2) the elastic quality of the uterine wall which impeded the horizontal 
extension. The larger concave upward incision created by the Bendage scissors is indicated by b. 


by an immediate problem, may disregard the patient’s 
future by making a vertical uterine incision and thus 
severely limit the number of subsequent pregnancies 
she can have. In short, it appears that too many vertical 
uterine incisions are being performed today. By the 
time this is realized, there will be many women who not 
only have an impaired uterus but also face the potential 
disaster that can result from a ruptured scar before 
delivery. 

In the past, obstetricians have learned again and 
again that a general rule does not always serve as the 
best guide for an individual patient's obstetric care. As 
Rosen and Chik’ so aptly stated at the conclusion ef a 
recently published study, “categorical statements such 
as ones regarding cesarean births for the delivery of 
the very low—birth weight fetus cannot be justified.” By 
the same token, to completely erase the rule that all 
small infants should be delivered by cesarean section is 
simply illogical and irrational. Some small infamts in 
vertex or breech presentation will do better by vaginal 
delivery and others by cesarean section. The approach 
for each patient should be individualized, with the ob- 
stetricians’s clinical judgment being the most impertant 
factor in deciding the optimal method of delivery of a 
small infant. It is now reported that small infants would 
suffer no greater trauma by vaginal delivery than by 
cesarean section and would, in fact, do better if deliv- 
ered vaginally. Several studies support this position.’ 
Olshan et al.’ have shown that, regardless of presen- 
tation, cesarean delivery produced no changes in neo- 

i natal mortality for 345 babies weighing 700 to 1590 
gm, while studies by Tejani et al.* and Rayburn et al.° 


revealed that abdominal delivery of small infants in 
breech or vertex presentation did not prevent periven- 
tricular and intraventricular hemorrhage. 

Labor may actually be beneficial to small infants, 
since some factor present in labor stimulates the release 
of lung surfactant from alveolar cells into the alveoli.’ 
Vaginal delivery gives small infants sufficient time to 
mold, and a slow delivery with a big episiotomy is less 
traumatic than suddenly pushing an infant through a 
narrow opening for cesarean delivery. In addition, pre- 
mature infants delivered vaginally are not exposed to 
the respiratory distress syndrome related to cesar- 
ean delivery" or to the negative effect from general 
anesthesia’ or epidural anesthesia. 

However, if individualized clinical assessment indi- 
cates that a small infant should have an abdominal de- 
livery, then this infant should be delivered through a 
semilunar upward concave incision over the low uterine 
segments. 


Transverse uterine incision 

Usually an obstetrician makes a transverse uterine 
incision over the low uterine segment by entering the 
uterus with a knife and then extending the incision 
laterally with the fingers. By doing so, one is really 
blindly tearing the low uterine segment, a tear over 
which one has no control at all. This tear is most prob- 
ably determined by sphincterlike muscular fibers over 
the low uterine segment above the cervix and by the 
elasticity of the uterine wall. This elasticity prevents 
tearing to the side of the uterus. So created, the finger 
circular tear is a semilunar downward concave incision 
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Fig. 2. An attempt to extend a small incision laterally with force by fingers. This figure illustrates 


the likelihood that the veins could be torn. 


over the low narrow pole of the elliptic body presented 
by the pregnant uterus. More importantly, this finger 
tear creates the smallest possible transverse incision 
over the low uterine segment. Fig. 1 illustrates this 
clearly. 

Often during an operation an obstetrician realizes 
that the transverse incision created by the fingers is too 
small and attempts to extend the incision laterally with 
the fingers. In doing this, the fingers can easily slip at 
the ends of the incision to the parametria, tearing large 
veins there and possibly leading to serious conse- 
quences. Fig. 2 illustrates this problem. 

However, the most frequent complication of tearing 
the uterus transversely with the fingers is not tearing 
the parametria but involuntarily extending the tear 
down the lateral side of the uterus during delivery. We 
have no control over these lateral tears where the larg- 
est and most distended uterine vessels are and most 
probably are predisposed by downward concave finger 
tears and the structure of the uterus (see Fig. 3). 

As a result of this uncontrolled, blind tearing of the 
low uterine segment, serious complications can occur. 
One such example was a case in which the ureter was 
tied in an attempt to control bleeding in the parametria. 
Another patient received 36 blood transfusions and 
survived only by luck. A hysterectomy had to be per- 
formed to save the life of a third patient. These are 
only a few of the more drastic problems that have been 
observed, with a prevalence as high as 1 in 500. There 
are many more, all caused by use of the fingers to tear 
the low uterine wall. 

It is a simple physical law that the length of an incision 
is determined by the shape of a cylindrical body and 
the direction of the incision or tear. Thus a bigger in- 
cision can be created transversely if, after the uterus is 


entered with a knife, we extend the incision as shown 
in Fig. 1. This incision, an upward concave incision, is 
not only the biggest transverse incision possible over 
the low segment, which is not shortened by uterine 
spasm during surgery, but it is also easy to make and 
under our control. After entrance into the uterus with 
a knife, two fingers are placed in the uterus to protect 
the infant, and the low uterine segment is cut by Ben- 
dage scissors transversely and upwardly, close to the 
sides of the uterus, as illustrated in Fig. 1. This upward 
concave incision gives us enough room for the delivery 
of either a small or a large infant from a nonlabored 
uterus throughout the entire course of pregnancy. Af- 
ter the placenta is delivered and the uterus begins to 
contract this incision becomes straight transverse. The 
quality of this incision is good, since it is not over the 
most active part of the uterus but rather over the 
supporting part of the low uterine segment, which 
widens as uterine size and sensitivity increase during 
pregnancy. 

From a practical point of view the size of the low 
uterine segment can be appreciated in the third trimes- 
ter. Some patients have a wider low uterine segment, 
related to the position of the presenting part and to 
uterine sensitivity, when not in labor than others do in 
labor. Also a patient may have a wider low uterine seg- 
ment early in the third trimester than another patient 
at term. Unlike the size of a vertical incision made over 
the most active part of the uterus, the size of a trans- 
verse incision over the supporting or less active part of 
the uterus is not affected during surgery. When deliv- 
ering an infant through a vertical incision, the uterine 
spasm must be overcome, which sometimes requires 
considerable force. 

The proportion of smooth muscle in the myome- 
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Fig. 3. A schematic representation of the lateral extension of 
the concave downward finger tear during delivery. The down- 
ward pressure of the presenting part extends this tear in the 
direction of least resistance, which is the lateral uterine wall. 


trium decreases from the fundus to the cervix. About 
65% to 70% of the myometrium is smooth muscle in 
the fundus, and only 25% is in the upper cervical seg- 
ment.'' In contrast, connective tissue of the uterus in- 
creases proportionately toward the cervix, which is 
made up of collagenous tissue by more than 80%." '" 

It appears that the uterine structure is such that 
weaker points are in a longitudinal direction and that 
is why the most common type of tear in the unscarred 
uterus is a longitudinal one." Moreover, the strong 
structure is in the transverse direction of the lower part 
of the uterus so that even a dehiscent transverse scar 
sustains labor, and sometimes delivery, well. Certainly 
these uterine qualities also suggest that a transverse 
incision would be stronger. 

The upward concave incision over the low uterine 
segment has been tested on many patients in the past, 
but it has never been reported to be less durable than 
a transverse incision created by the fingers. Not only is 
this upward concave incision adequate for delivering 
an infant of any size, but it is also safe. Parametrial vein 
injury is virtually nonexistent, and the rare extensions 
that do occur are most often over the middle part of 
the low uterine segment, an area that is safe to repair 
because it contains neither the ureter nor large blood 
vessels. When the low transverse incision is compared 
with the low vertical incision, the former is preferable, 
according to a study by Schutterman and Grimes!’ 
which demonstrates that “low transverse incision fer 
cesarean delivery of breech infants has a short-term 
safety similar to low vertical incision as well as an im- 
portant long-term benefit . . . the option of subsequemt 

., Vaginal delivery.” 
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Comment 


Clinicians will provide better obstetric care by relying 
more on their clinical judgment and less on rules made 
up by “overambitious and prestigious” physicians. 

This review supports the opinion that weak and spas- 
tic vertical incisions can be replaced by durable upward- 
curved transverse incisions without compromising the 
size of the uterine entrance, without serious side effects, 
and with safer future pregnancies. 

Thus the fingers should never be used to tear the 
pregnant uterus transversely, since this creates the 
smallest possible transverse incision and can lead to 
serious maternal injury. 
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Clinical Articles 


Weight-specific stillbirths and associated causes of death: An 


analysis of 765 stillbirths 


Ian Morrison, M.B., Ch.B., and Joan Olsen, R.N. 
Winnipeg, Manitoba, Canada 


An analysis of 765 consecutive stillbirths associated with 98,927 pregnencies during a 6-year interval 
showed significart differences for cause of death at specific weight categories. In addition, 57% of 
stillbirths occurred at infant weights of =1500 gm. Hypoxia accounted for 43% of all stillbirths. The 
implications with “espect to preveniability and for changes in routine prenatal care through the 
incorporation of the several methods of fetal assessment currently avaiable are discussed. (AM J OBSTET 


GYNECOL 1985;152:975-80.) 


Key words: Causes of hypoxic stillbirths, prevention, third-trimester prenatal strategies, 


ultrasound 


Reviews of perinatal mortality and their statistical 
analysis are accepted methods of measuring fetal out- 
come. Identification of specific causes of death may 
allow preventative or corrective action that could lead 
to a reduction in mortality. A useful review of perinatal 
mortality, particularly if specific subgroups are subject 
to analysis, requires a large series with some assurance 
that these deaths are derived from a representative 
sampling of the general obsietric population. These 
conditions are most likely to be met by an examination 
of regional perinatal deaths, such as the United States 
Collaborative Perinatal Project! and the British Peri- 
natal Mortality Survey.” However, both these studies 
were carried out approximately two decades ago. Since 
that time there has been a greater reduction in neonatal 
deaths than in stillbirths. The latter still outnumber 
neonatal deaths.* Because more recent studies have re- 
ported a limited number of deaths, usually from an 
institution, and have not always used a clinically useful 
classification, it is still difficult to identify specific strat- 
egies that might reduce stillbirths. 

The major objective of this study was to review causes 
of stillbirth assigned to specific weight categories to de- 
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termine what differences might be present and from 
this analysis to determine whether the potential existed 
fcr the reduction of stillbirths. Secondary objectives 
were to determine intraregional disparities, if any, and 
tc assess the consistency of the classification used in this 
system. 


Methods and material 


The total number of confinements in our province 
from 20 weeks’ gestation during a 6-year period from 
1377 to 1982 was 98,927. The resulting 765 stillbirths 
are the subject of this analysis. During this time there 
were no significant changes in the distribution of ob- 
s-etric care. The Perinatal and Maternal Welfare Com- 
mittee of the College of Physicians and Surgeons of 
Manitoba receives notification of stillbirths for the en- 
t re region from three independent sources and obtains 
information for analysis from the stillbirth certificate, 
tae medical chart, correspondence with the attending 
physician, and the autopsy report and through the peri- 
natal committees of the six larger hospitals. The cir- 
cumstances surrounding each stillbirth are examined 
in detail by two individuals in an attempt to identify 
factors that may have contributed to the death. The 
coding and classification of all deaths were performed 
by the same two individuals throughout the review pe- 
riod. While this process is obviously retrospective for 
each individual death, the collective coding and clas- 
sification were prospective since each single review was 
carried out without knowledge of the final annual total 
of stillbirths or the causes of death. 
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Table I. Classification of cause of stillbirth 









Hypoxia 
Subcategory 


Criteria 








Intrauterine growth 
retardation 


Birth weight <10th percentile 
for gestation and gesder 
with no congenital azoma- 
lies. With meconiunz ores- 
ent in vertex presen ation 
and/or autopsy evidence of 
hypoxia, or poor mar=rnal 
weight gain <10 pounds as- 
sociated with symph-xis ` 
fundal height measu «ments 

Nuchal cord 22, or trur knot, 
or prolapse, or perfc-ation 
at amniocentesis 

Pregnancy-induced hyperten- 
sion—essential, preedamp- 
sia. Prenatal recordirzs. 
of blood pressure = F=0/90 
mm Hg on at least 'e . 
occasions and/or intr. dar- 
tum hypertension = 130/100 
mm Hg x 

Autopsy evidence of hyzoxia 
with appropriate weight 
for gestation. With m=co- 
nium or meconium-szained 
membranes in vertex . 
presentation; or birth. 
weight/placental weigzt . _ 
ratio >7:1 or placent. in- 
farcts >25% ; 

242 wk, with some conma- 
tion of gestation wher= 
possible (ultrasound, preg- 
nancy test), Meconiurr 
or autopsy evidence o hy- 
poxia or meconium asira- 
tion 

Low birth weight for gestion, 
unspecified, with the `” 
presence or absence +7 ` 
anomalies not known. Zirth 
weight <1000 gm witk 
intrapartum death. At or- 
mal cord insertion, vasa - 
previa, or prolonged labor 


Cord accidents/ 
compression 


Maternal hypertension 


Placental insufficiency 


Postmaturity 


Other 





The system of classification for cause of death -sed 
in this review was based on the clinical-pathologicxlas- 
sification of the British Perinatal Mortality Survey and 
was chosen prospectively 7 years ago prior to the col- 
lection of this material. In classifying deaths only the 
major contributing cause of death was selectec al- 
though in many instances there were multiple facors. 
Unless the case is particularly clear-cut there is al says 
an element of judgment necessary in choosing one ain- 
gle factor as the major cause of death. For exampe, a 
stillbirth that occurred in a patient with gestationa di- 
abetes as a result of a major degree of abruptio pla- 
centae at 34 weeks’ gestation would be classified urder 
the category of antepartum hemorrhage, abruptio pla- 
centae. The general precept that was followed in :he 
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Table II. Distribution of stillbirths by weight- 
specific subgroups 








Weight category 


(gm) % of total 





<1500 330 43.1 
1500-2499 172 22.5 
22500 263 34.4 
Total 765 100 





classification process is best illustrated with a quotation 
from Baird and Thompson’ in the British Perinatal 
Survey, “... it is better, for the purposes of analysis, to 
demand reasonable probability than to insist on com- 
plete certainty.” 

The following major groups were used for classifi- 
cation of stillbirth: hypoxia, antepartum hemorrhage, 
congenital anomalies incompatible with life, dia- 
betes, trauma, miscellaneous conditions, and unclassi- 
fied cases. Under the major category of hypoxia, there 
were six subcategories: intrauterine growth retardation, 
cord accidents/compression, maternal hypertension, 
placenta insufficiency, postmaturity and “other.” These 
are defined in Table I. Wherever possible, deaths were 
assigned to each of these subcategories of hypoxia ac- 
cording to several criteria in an attempt to increase the 
accuracy of case assignment. For example, it was felt 
that the diagnosis of true intrauterine growth retar- 
dation was strengthened if associated with some clinical 
or pathologic evidence of hypoxia or impaired clinical 
growth, Similarly, the recording of two episodes of in- 
creased blood pressure often separated by an interval 
of several weeks during an otherwise apparently nor- 
mal prenatal course was felt inadequate as a definition 
of significant maternal hypertension. Again, it is often 
difficult to distinguish the difference between an un- 
classified. stillbirth and placental insufficiency leading 
to hypoxia without criteria that might demonstrate an 
abnormally small placenta in relation to birth weight 
or disruption of a significant area of the placental sur- 
face, arbitrarily chosen as 25%. 

Antepartum hemorrhage consisted of three subcat- 
egories: major abruptio placentae, placenta previa, and 
significant unexplained antepartum hemorrhage. The 
majority of stillbirths in this category occurred in as- 
sociation with major abruptio placentae and classifica- 
tion was generally not difficult since there was usually 
sufficient clinical evidence, including the examination 
of the placenta, to assign the case to this category. 

Congenital anomalies incompatible with life were 
usually not a problem in assignment of cause of death. 
These cases were always assigned to this category re- 
gardless of any other associated conditions. 

The diagnosis of diabetes was, for the most part, 
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Table III. Major categories of causes of stillbirths for weight-specific subgroups 











Weight 














<1500 gm 
(n) 





Hypoxia 126 
Antepartum hemorrhage 70 
Congenital anomalies 394 
Diabetes 1 
Miscellaneous 267 
Trauma 4 
Unclassified 64 
Total 330 


21500-2499 gm 


84 121 331 43 
22 26 118 16 
22 17 78 10 
5 318 37 5 
6 8 40 5 
l 8 13 2 
32 52 148 19 
172 263 765 





*Percentages rounded out. 

tp < 0.091 (<1500 versus 22500 gm). 
tp < 0.05 (<1500 versus #2500 gm). 
$p < 0.01 (<2500 versus 2500 gm). 


based on serum glucose values and included insulin- 
dependent and gestational diabetes. Because of a lack 
of prenatal blood glucose values in some instances, still- 
births were assigned to this category because of the 
patient’s family and past obstetric history associated 
with a stillborn infant exceeding 4000 gm in weight, 
since these factors are considered to increase the pos- 
sibility of gestational diabetes, or because of the findings 
at autopsy with respect to the fetal pancreas. 

The miscellaneous category included stillbirths aris- 
ing from conditions such as cholestatic jaundice or ma- 
ternal anticoagulation; stillbirths secondary to hemo- 
lytic disease, particularly Rh isoimmunization; bacterial 


causes associated with prolonged rupture of the mem- 


branes or viral infections such as cytomegalovirus; and 
other causes such as intra-abdominal pregnancies or 
automobile accidents. Cases were considered as un- 
classifiable when it was not possible to explain the still- 
birth on the ‘basis of any of the above conditions. or 
when the evidence seemed insufficient to explain a ma- 
jor occurrence of this nature. 

Once coding was completed the information was en- 
tered and stored on a Phillips Model M2001 word pro- 
cessor. The x’ test with the Yates correction was used 
for statistical analysis. 


Results 
- There were 765 stillbirths associated with 98,927 
pregnancies from 1977 to 1982 for a stillbirth rate of 
7.7/1000. The corrected stillbirth rate was 6.0/1000. 
The overall autepsy rate was 80%, varying between 
74% and 90% on an annual basis. Table II shows 
the distribution of these stillbirths by weight-specific 
subgroups. At least one third of the total number of 
stillbirths occurred at infant weights =2500 gm. 

Table III shows the causes of death for stillbirths in 
these three weight-specific groups. The largest single 


major category associated with. stillbirth was. hypoxia 
(43%). Next was the group coded as unclassified, for 
which a cause of death could not be determined with 
a reasonable degree of probability (19%). It can be seen 
from Table III that the distributions for some of the 
causes of death varied significantly with the weight 
group. For example, antepartum hemorrhage, which 
in the majority of instances consists of abruptio pla- 
centae, accounted for a significantly greater num>er of 
stillbirths at infant weights of <1500 gm than for still- 
births at infant weights of >2500 gm (p < 0.001). Sim- 
ilarly significant differences were shown for diabetes 
and lethal congenital anomalies. Seventy-eight percent 
of stillbirths with lethal anomalies occurred at infant 
weights of <2500 gm (61 of 78). The proportion of 
unclassified cases for each weight subgroup was very 
similar. 
Since hypoxia wasa cause of death for 43% of all 
stillbirths the subgroups within the category of hypoxia 
were examined in more detail (Table IV): The weight 
distribution of intrauterine growth retardation and 
postmaturity was affected by the. definitions used for 
these subgroups and statistical significance was not rel- 
evant. The greater number of stillbirths <1500 gm 
shown iri the “other” category again probably reflects 
the method of classifying these conditions collectively 
since many of the causes occurred infrequently and 
sporadically as separate events (Table 1). The single 
largest component of hypoxic stillbirths was intrauter- 
ine growth retardation (26%). During a 6-year period 
only nine stillbirths of infants that weighed 22500 gm 
were less than the tenth percentile. Of cord accidents, 
47% (29 of 61) occurred in the mature weight group 
(22500 gm). , , 
Table V shows selected causes of death expressed as 
a percentage of the total number of stillbirths compared 
to the percentages when the denominator was changed 
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Table IV. Categories of hypoxia for weight-specific subgroups of’ stillbirths 








Weight 





<1500 zm’ 


(n) 





Category 


Intrauterine growth retardation 
Cord accidents/compression 2} 


Maternal hypertension 20 
Placental insufficiency 13 
Postmature (242 wk) 0 
Other 35 
Total 126 


1500-2499 gm 








22500 gm 
(n) 


40 9 86 26 
ll 29 61 18 
16 21 57 17 
15 29 57 17 
0 28 28 9 
2 5 42 13 
84 121 331 





Table V. Stillbirths for selected categories expressed as a percentage of total stillbirths and compared with 


weight-specific and cause-specific subgroups 














% Weight-specific subgroups 


% Weight-specific and cause- 
Specific subgroups——Hypoxix 





only 





















: % Total 
Category stillbirths <2500 gm 22500 gm <2500 gm 22500 zm 
Postmature 3.6 — 10.6 — 23 
Intrauterine growth retardation . 11.3 15.3 — 36 — 
Diabetes 4.8 — 11.8 — — 
Antepartum hemorrhage 15.4 18.3 — — — 


Numbers and totals shown in Tables IH and IV. 


by considering first a specific weight category and then, 
in addition, a specific cause of death such as hypoxia. 
It can be observed that while postmaturicy accounted 
for only 3.6% of the total number of stillbirths the 
middle column in Table V shows that this increased to 
10.6% of the deaths in the weight group >2500 gm (28 
of 263). The third column in Table V shows that post- 
mature stillbirths accounted for 23% of the total ir. the 
weight-specific group >2500 gm and the cause-specific 
group of hypoxia (28 of 121, Table IV). In a similar 
manner Table V illustrates the changing proportions 
for intrauterine growth retardation, diabetes, and. an- 
tepartum hemorrhage when the analysis takes into 
account weight-specific and cause-specific subgrcups 
when appropriate. These are examples that represent 
a more appropriate method of analysis for determiring 
the relative importance of certain causes of stillbirth, 
particularly in defining areas of preventability. l 
No significant differences emerged on analysis of the 
results between the metropolitan area and the rural. 
With the distribution of stillbirths by weight-specific 
categories, as shown in Table II, 62% of rural stillborn 
infants were =1500 gm compared to 57% of mezro- 
politan stillborn infants. The percentages of stillbirths 
secondary to hypoxia, congenital anomalies, diabetes, 
and the unclassified cases were similar for both urban 
and rural areas. Traumatic stillbirths showed a differ- 
ence, particularly in infant weights <2500 gm, wita.a 
higher percentage attributed to the rural area, but zhe 


numbers are too small, with a total of 13 cases for 6 
years, to justify comparison (Table III). 

Unclassified cases accounted for 20% of stillbirths for 
4 consecutive years with 17% and 19% for the first and 
last years respectively. 


Comment . 

The object of this analysis was to review the causes 
of stillbirth and their weight categories in an attempt 
to define areas of preventability. Itis generally accepted 
that neonatal deaths in infants #1500 gm are pre- 
venitable.® In contrast, in this series, 57% of stillborn 
infants weighed >1500 gm and 34% weighed >2500 
gm. A similar distribution has been reported for fetal 
deaths before labor with 46% of deaths at infant weights 
of =2500 gm and 78% at infant weights of 21500 zm.° 
This suggests that there is a significant potential for the 
reduction of stillbirths. Both the cause of death anc the 
weight category of stillbirths must be available for anal- 
ysis if these areas of preventability are to be defined 
more precisely. The Collaborative Project recorded the 
events surrounding the confinement of 53,518 preg- 
nancies and their outcomes, with an autopsy rate of 
72%. This review examines the 765 consecutive still- 
births associated with 98,927 confinements from one 
region, with an autopsy rate of 80%. 

Of the selected categories in this classification hy- 
poxia was designated the major cause of stillbirth for 
43% of the cases (Table II). Intrauterine growth re- 
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tardation acccunted for 26% of hypoxia-related still- 
births (Table IV). This condition accounted for an even 
greater proportion of stillbirths (36%) if the weight- 
specific category was also considered in relation to hy- 
poxia as the cause of death (Table V). While the di- 
agnosis of intrauterine growth retardation should be 
made clinically. this condition is not always easy to de- 
tect and perhaps the functional assessment of fetal well- 
being and the estimation of amniotic fluid volume by 
ultrasound should be done routinely in the early third 
trimester to detect unsuspected cases of intrauterine 
growth retardation.” * 

Placental insufficiency in the absence of overt ma- 
ternal disease or intrauterine growth retardation ac- 
counts for 17% of hypoxia-related stillbirths. Fifty per- 
cent of these deaths (29 of 57) occur at infant weights 
22500 mg (Table IV). Clinically this has always been 
an unsatisfaciory diagnosis and almost invariably ret- 
rospective. However, the routine use of fetal movement 
counts in the third trimester as a standard prenatal 
strategy is worth consideration. Several authors” have 
advocated the use of fetal movement counts; despite 
this, it remains an optional feature of prenatal care. 
Used in conjunction with ultrasound fetal assessment 
when indicated, it has the potential to reduce the in- 
cidence of stillbirths. - i 

The management of postmaturity remains contro- 
versial with the major issue being the problem of ac- 
curate dating of the pregnancy. One solution to this 
problem requires the early and accurate dating of each 
pregnancy, which implies routine ultrasound scanning 
for dating prior to 20 weeks. 

Table IV, which lists the various subcategories for 
hypoxia, shows that 29 of 61 stillbirths due to cord 
accidents/compression occurred at birth weights =2500 
gm (47%). While cord accidents have generally been 
considered preventable it might be worth reconsidering 
this nihilistic attitude. The diagnosis by ultrasound of 
persistent occult cord presentation has been recently 
described." The question arises whether increased ef- 
forts to detect occult cord presentations with ultra- 
sound, particularly in breech presentations or unstable 
lies, might aler the management and prevent some 
stillbirths from this cause. 

These and other strategies, many of which have been 
reported in thé past, if implemented as an accepted 
and routine component of prenatal care in the third 
trimester, have the potential to reduce hypoxic still- 
births, which for the most part are the most amenable 
to prevention. It should be emphasized that all still- 
births in this category occurred in normal babies with- 
out major congenital anomalies incompatible with life. 
In contrast, when the other causes of weight-specific 
stillbirths are reviewed (Table III), the prospects for 
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improving the outcome are poor for categories such as 
antepartum hemorrhage, congenital anomalies, and 
miscellaneous conditions. Not only are these conditions 
nct currently amenable to correction or prevention but 
they occur at low birth weights, which also influences 
the prospects for survival. With our current knowledge 
we would not foresee a major reduction in stillbirths at 
these weights arising from these conditions. It should, 
hcwever, be possible to improve the results in diabetic 
ard hypertensive pregnancies with better or improved 
prenatal care within the current management protocols 
that are generally accepted for these conditions. It is 
inceresting to note that for the diabetic patient the po- 
teatial exists even in the third trimester for improved 
results since most of these stillbirths occurred at birth 
weights of #2500 gm. i 

Although any clinical system of classification for peri- 
natal deaths can be criticized because of its arbitrary 
nature or the element of judgment involved in deciding 
tke major cause of death, it is possible to maintain rea- 
scnable consistency. Our figure of 19% for unclassified 
czses is in agreement with the findings of 20% for the 
United States Collaborative Project.’? Various other 
methods of classification have been used in similar stud- 
ies." For the clinician the most useful form of clas- 
siācation for analysis is one that in some way uses func- 
tional clinical entities that are recognizable in the prac- 
tize of obstetrics’ and can therefore «be identified 
prospectively before the occurrence of a stillbirth. 

In conclusion it is suggested that the components of 
routine prenatal care should be more clearly defined 
to incorporate the several methods of fetal assessment 
that have been developed in the last decade. Hypoxia 
a3 a cause of stillbirth is a category that has the greatest 
potential for fetal salvage. While not all of these deaths 
will prove preventable, the third trimester should be a 
period of intensive surveillance to a greater extent than 
carrently exists and these efforts should prove more 
rewarding in reducing stillbirths. Whether this in- 
creased effort and expense to achieve a reduction of 
stillbirths would be as acceptable to the consumer or 
tne fiscal agency responsible for costs is a matter for 
cnjecture. Nevertheless, by defining what our efforts 
are attempting to achieve at each trimestér of preg- 
rancy, we could focus the appropriate medical and 
fscal resources where they would have the most 
effect. 
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preterm delivery 
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The relationship between low birth weight, intrauterine growth retardation, and preterm delivery in infants 
born-at a perinatal center is described. Betweer 20% and 30% of infants born weighing: 500 to 2000 gm 
and nearly 50% of infants born weighing 2001 to 2750 gm had intrauterine growth retardation. For infants 
within the same low—birth weight group, infants with intrauterine growth retardation had one half to one 
sixth of the neonatal mortality rate of non-growth-retarded infants. However, only in the 501 to 1000 gm 


group did the difference in mortality between infants with and without intrauteriné growth retardation 
substantially influence the composition of the group of survivors. (AM J OBSTET GYNECOL 1985; 


152:980-4.) 
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Nearly 50% of the infants in the 501 to 1000 gm 
birth weight group who were discharged live from the 
neonatal intensive care unit at the University of Ala- 
bama in Birmingham over the last decade have been 
classified as growth retarded. This study was under- 
taken to determine why such a high percentage of the 
survivors in this birth weight ‘group. were growth re- 
tarded and to better understand the relationship be- 
tween low birth weight, intrauterine growth retarda- 
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tion, and preterm delivery. Previous studies addressing 
these relationships suggest that approximately one 
third of live-born infants weighing <2500 gm are 
growth retarded.’ However, for specific birth weight 
groups within this range, the relationship between in- 
trauterine growth retardation and preterm delivery has 
not been explored. , 

Since the mortality rates and both the short- and 
long-term morbidizy rates appear different for infants 
with intrauterine growth retardation and preterm new- 
borns,?° it is likely that the frequency of these charac- 
teristics in any birth weight group will influence many 
of the specific outcomies that are measured. Because 
neonatal mortality and newborn follow-up studies are 
most frequently reported in 250 or 500 gm birth weight 
groupings, an understanding of the relationship be- 
tween intrauterine growth retardation and preterm de- 
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livery for these smaller birth weight groups is impor- ' 


tant. This study was performed to examine the distri- 
bution of intrauterine growth retardation and preterm 
delivery within the various birth weight groups and the 
influence of this distribution on subsequent survival. 


Material and methods 

The study population consisted of all infants born 
live at the University of Alabama in Birmingham teach- 
ing hospitals from 1979 through 1981. These patients 
were predominantly of lower socioeconomic status, and 
70% were black. About 8% of the births resulted from 
high-risk maternal-fetal transports. Data for this 
study were obtained in part from computerized state 
vital statistics records drawn from birth and death 
certificates® and from the University of Alabama in Bir- 
mingham computerized obstetric data base previously 
described in detail.’ 

For this stucy, birth weight was recorded to the near- 


est 10 gm based on a measurement made within 1 hour ` 


after delivery. The best estimate of gestational age, pre- 
sented as weeks completed from the last menstrual pe- 
riod, was derived from all available obstetric prenatal 
information including the last menstrual period, an 
early physical examination, the presence of quickening 
and fetal heart tones, and ultrasound examinations. 
Neonatal deazh was defined as the death before dis- 
charge from the hospital of any live-born infant weigh- 
ing >500 gm. 

Neonatal mortality rates in infants with and without 
intrauterine growth retardation were initially evaluated 
in birth weight groups of 100 and 250 gm. These 
smaller groupings were consolidated into 500 gm birth 
weight groupings only after it was demonstrated that 
no trends apparent with use of the smaller birth weight 
groupings were lost by displaying data in this fashion. 
Specifically, we found no evidence within any of the 
three 500 gm, low—birth weight groups that the dif- 


ference in survival could be accounted for by there ` 


being more infants with intrauterine growth retarda- 
tion in the heavier part of the birth weight span. 


A preterm delivery was defined as any birth that 


occurred before 37 completed weeks of gestation. Al- 
though a number of definitions exist for intrauterine 
growth retardation, we chose to use the tenth-percen- 
tile birth weight at each gestational age based on the 
tables of Brenner et al.* We used these data rather than 
the more widely used Colorado data? because Brenner’s 
population more closely resembled our own and be- 
cause the tenth-percentile birth weight for each ges- 
tational age in that study very nearly approached the 
values that we have derived for the state of Alabama. 
- The tenth-percentile measurements below which an in- 
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Table I: The tenth-percentile birth weight for 
gestational age as determined by Brenner et al.° 


Gestational age Tenth percentile birth weight 


(wh) (gm) 
21 280 
22 320 
23 370 
24 420 
25 490 
26 . 570 
27 660 
28 770 
29 890 
30 1030 
3] 1180 
32 1310 
33 1480 
34 1670 
35 1870 
36 2190 
37 2310 
38 2510 
39 2680 
40 2750 
4l 2800 
42 2830 
43 2840 
44 i 2790 


fant is classified as having intrauterine growth retar- 
dation are shown in Table I. 


Results 


During the study years 12,818 live births occurred 
at the University of Alabama in Birmingham hcspitals. 
In Fig. 1 these are classified as term or preterm and 
with or without intrauterine growth retardation. In the 
birth weight groups <1001 gm, all but one infant was 
preterm, but of these, 20% to 30% had intrauterine 
growth retardation. In the three birth weight groups 
from 1001 to 1750 gm, while nearly all newborns were 
preterm, there were 2% to 5% that were 37 weeks’ 
gestational age or more. These few term infants cer- 
tainly had intrauterine growth retardation, but in ad- 
dition, another 15% to 25% of the preterm newborn 
infants in these birth weight groups were found to have 
intrauterine growth retardation as well. Conversely, 
70% to 80% of the infants born weighing 501 to 1750 
gm were found to be preterm but were above the tenth- 
percentile birth weight for gestational age. 

The four birth weight groups from 1751 to 2750 gm 
each had an increasing percentage of growth-retarded 
infants born at term. In fact, at between 2501] to 2750 
gm, which is above the traditional cutoff point for low 
birth weight, 49% of newborn infants were found to 
be below the tenth-percentile birth weight for gesta- 
tional age and therefore had intrauterine growth re- 
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TO PTD TO PTD 
NIUGR NIUGR IUGR IUGR 








501- 751- 1001- f851- 1501- 1751- 2001- 2251- 2501- 2751- >3000 
750 1000 1250 1300 1750 2000 2350 2500 2750 3000 


Birthweight (gm) 


Fig. 1. The percent of infants in various birth weight categories classified as term and not growth 
retarded (TD NIUGR), preterm and not -rowth retarded (FTD NIUGR), term and growth retarded 
(TD IUGR), and preterm and growth retarded (PTD IUGR- 


Table II. The neonatal mortality rate per 1000 live births and the percent of live births and neonatal 
survivors by birth weight groups which had and cid not have intrauterine growth retardation 






301-1000 


Birth weight (gm) 
1091-1500 








1501-2500 








No intrauterne 
growth 


retardatior 


Intrauterine 
growth 
retardation 










Neonatal mortality 268 537 
rate per 1000 
live births 
Live births (%) 22 78, 
Survivors (%) 31 69 






Intrauterine 





tardation. Since no infant born weighing >2840 gm 
had intrauterine growth retardation by the definition 
used, only a small percentage of the infants born we xh- 
ing 2751 to 3000 gm and none weighing >3000 gm 
had intrauterine growth retardation. 

Neonatal mortality rates for infants with and without 
intrauterine growth retardation in three low—b-rth 
weight groups are shown in Table II. In the 50E to 
1000 gm and 1001 to 1500 gm birth weight groups, 
infants with intrauterine growth retardation had Falf 
the neonatal mortality rate of non-growth-retarded-in- 
fants. Infants with intrauterine growth retardat.on 
born weighing 1501 to 2500 gm had one sixth of he 
neonatal mortality rate of infants without growth re- 
tardation. However, only in the lowest birth weizht 
group, 501 to 1000 gm, did the difference in neonztal 
mortality rate between infants with and without intra- 
















No intrauterine Intrauterine No intrauterine 






growth growth growth growth 
retardation retardation retardation retardation 
056 134 003 019 
22 78 43 57 
24 76 44 56 





uterine growth retardation substantially affect the per- 
cent of infants discharged alive who had intrauterine 
growtk retardation. In this group, while only 22% of 
live-bozn infants had intrauterine growth retardation, 
the excess mortality in non-growth retarded infants re- 
sulted n 31% of the surviving infants having intra- 
uterine growth retardation. In the two other birth 
weight groups, the differential mortality between in- 
fants w th and without intrauterine growth retardation 
raised zhe percentage of infants with intrauterine 
growth retardation at discharge from 22% to 24% in 
the 10C to 1500 gm group and from 43% to 44% in 
the 1501 to 2500 gm group, respectively. 


Comments 


This . tudy, which explored the relationship between 
intrauterine growth retardation, preterm delivery, and 
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neonatal mortality in a population of low—birth weight 
infants born az a university hospital perinatal center, 
was undertaken a3 a first step in understanding various 
types of outccme studies presented by birth weight 
alone. The proportion of live-born infants classified as 
preterm, preterm with intrauterine growth retardation, 
term, and term with intrauterine growth retardation 
was not constant over the range of low—birth weight 
infants studied. As an example, from 501 to 1500 gm, 
nearly all live-born infants were preterm, but about 
25% had intrauterine growth retardation as well. Be- 
tween 200] and 2500 gm there was a progressive de- 
crease in the percent of live-born infants that were pre- 
term, but nearly 50% consistently had intrauterine 
growth retardation. Infants with birth weights between 
2501 and 2750 gm, weights which would not qualify as 
low birth weight by the standard definition,” neverthe- 
less had intrauterine growth retardation almost 50% of 
the time. 

In our obstetric population, as the gestational age 
increased to term, the number of infants at each ges- 
tational age increased as well. A similar trend appears 
in the Alabama vital statistics data’? and in every pop- 
ulation-based gestational age study known to us. Since 
intrauterine growth retardation is defined as below the 
tenth-percentile birth weight at each gestational age, as 
expected, the lower birth weight groups were found to 
contain numbers of infants with intrauterine growth 
retardation in excess of the expected 10%. Conversely, 
the heaviest birth weight groups, those that contain the 
vast majority of infants, had no infants with intrauter- 
ine growth retardation. 

A higher neonatal mortality rate for infants with no 
intrauterine growth retardation compared to growth 
retarded infants was found in all low~birth weight 
groups. Follow-up studies of neonatal survivors, pre- 
sented by birth weight group alone, therefore, appear 
likely to be overrepresented by infants with intrauterine 
growth retardation and underrepresented by infants 
of appropriate gestational age when compared to the 
group at birth. In the lowest birth weight group, 501 
to 1000 gm, the difference in neonatal mortality rate 
between preterm infants with size appropriate for ges- 
tational age and those more advanced preterm infants 
with intrauterine growth retardation markedly affected 
the composition of the group of survivors. However, 
because of the relative rarity of death in infants born 
weighing >1000 gm, the ratio in these neonatal sur- 
vivors among those with and those without intrauterine 
growth retardation was not found to be substantially 
different from that of the group at birth. 

This study therefore identified two reasons why the 
501 to 1000 gm group in our follow-up program had 
such a large percentage of infants classified as having 
intrauterine growth retardation. First, very low—birth 
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wight infants frequently have intrauterine growth re- 
tardation. Second, growth retarded infants within the 
seme birth weight group die less frequently than do 
non-growth-retarded infants. We believe, but cannot 
prove from this data set, that in the years before 1979, 
ir. the 501 to 1000 gm group, infants with intrauterine 
g-owtk retardation had an even greater selective sur- 
v:val rate over non-growth-retarded infants, thereby 
accourcting for the nearly 50% incidence of intrauterine 
growt. retardation in 501 to 1000 gm neonatal sur- 
v.vors. 

These findings suggest that the customary method 
of reporting low—birth weight outcome studies by birth 
weight alone is not appropriate. Clearly, in any low— 
trth veight group the gestational age distribution, and 
especially the proportion of infants that have intra- 
uterine growth retardation, will very likely influence 
any outcome measure made. For example, in consid- 
ering infants born weighing 751 to 1000 gm, a high 
proportion of growth-retarded infants of an advanced 
gestational age will likely cause mortality rates for the 
group as a whole to be lower than for a group of mostly 
non-g-owth-retarded, less mature infants. Similarly, a 
group of infants born weighing 2251 to 2500 gm with 
z large proportion of growth-retarded infants will likely 
have different long-term follow-up results than a pop- 
ulation of appropriate—for—gestational age infants who 
were n the same birth weight group. Therefore, for 
the presentation of either mortality or follow-up studies 
of low—birth weight infants to be meaningful, :t is ap- 
Darem that in addition to the demographic character- 
sstics and birth weight distribution, the gestational age 
distribution and/or the proportion of infants found to 
nave .ntrauterine growth retardation within the pop- 
alation studied must be described. 
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Labor and delivery in the presence of mitral stenosis: Central 


hemodynamic observations 


Steven L. Clark, M.D., Jeffrey P. Phelan, M.D., Jeffrey Greenspoon, M.D., 


Denise Aldahl, R.N., and Janet Horenstein, M.D. | 
Los Angeles, California 


During a 1-year period, eight patients with New York Heert Association Class III or IV mitral stenosis were 
studied throughout the peripartum period with a pulmonary artery catheter. All patients were delivered 
vaginally. Intrapartum management was based upon cautious diuresis for preload optimization and heart 
rate control with propranolol. A mean increase in pulmonary capillary wedge pressure of 10 mm Hg was 
observed in the immediate postpartum period. Only two patients demonstrated a significant increase in 
cardiac output during this same time period. Central vencus pressure correlated poorly with pulmonary 
capillary wedge pressure in seven of eight patients. Neonatal outcome was uniformly excellent. With the 
management approach described, no patient exhibited deterioration of cardiopulmonary status during the 


peripartum period. (AM J OBSTET GYNECOL 1985;152:984-8.} 


Key words: Mitral stenosis, cardiac disease, pulmcnary artery catheter, hemodynamics 


The hemodynamic alterations associated with p-eg- 


nancy pose unique problems for the woman with mitral ' 


stenosis. This lesion is the most common valvular defect 
associated with maternal death in pregnancy.' Witk se- 
vere disease, such women face a pregnancy-relzted 
mortality of 5%; labor, delivery, and the immediate 
puerperium appear to be the times of maximal røk.’ 
This prospective study was undertaken in an effort to 


define more clearly the hemodynamic alterations as- 


sociated with labor and delivery in patients with sich 
rheumatic valvular lesions and to evaluate a manage- 
ment scheme based on aggressive intrapartum hemo- 
dynamic monitoring, cautious preload reduction, and 
heart rate control. 
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Material and methods 


During a l-year period, eight patients with severe 
mitral valve disease were delivered at Los Angeles 
County/University of Southern California Women’s 
Hospital. All patients had New York Heart Association 
Class III or IV disease and a history of rheumatic fever. 
In all cases, the nature of the lesion was documented 
by echocardiography and/or cardiac catheterization. In 
addition to mitral stenosis, four patients had evidence 
of additional valvular lesions (Table I). Cardiac rhythm 
was sinus in all cases. A flow-directed pulmonary artery 
catheter was placed either prior to elective induction 
(two patients) or in early spontaneous labor (six pa- 
tients). During labor patients were in a special intensive 
care section of the labor and delivery suite. All catheters 
were placed by S. L. C. using the right internal jugular 
approach. Placement was confirmed by waveform and 
postplacement chest x-ray films. Hemodynamic data 
were collected with several monitor/recording systems 
(Hewlett-Packard, Physiocontrol, Datascope) and a 
Model 5840-A thermal dilution cardiac output com- 
puter (American Edwards Laboratories). Reported 
measurements were made between contractions with 
patients in the lateral recumbant position with evalu- 
ation of the head and chest. 
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Table I. Clinica] data for eight patients with mitral stenosis 
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Patient 








Age (yr) 19 24 26 
Parity 0 2 1 
Cardiac lesion MS, MI MS, AI MS 
Functional Class (NYHA) II Ill IV 

Intrapartum therapy - - F* 

GeStational age (wk) 36 40 32 
Birth weight (gm) 2650 3450 1979 
Presentation Vv Vv B 

Delivery SVD SVD SVD 
Apgar scores 8,9 9,9 8,9 





5 





26 24 35 21 22 
0 0 0 0 0 
MS MS MS MS, Al MS, MI, AS. Al 

IV Il IV HI IV 
FP} - F* F* F* 

39 39 40 39 37 

4200 2920 3405 3360 2880 
v V Vv v v 
OF SVD OF SVD OF 
8,9 5,9 8,9 7,8 9,9 





MS = Mitral stenosis; MI = mitral insufficiency; AI = aortic insufficiency; AS = aortic stenosis; NYHA = New York Heart 
Association; V = vertex; B = breech; SVD = spontaneous vaginal delivery; OF = outlet forceps. 


*Furosemide. 
+Furosemide/propranolol. 


All patients underwent continuous electronic fetal 
heart rate monitoring throughout labor. Statistical anal- 
ysis was with 2 two-tailed paired z test. 


Results 


Clinical data for the eight patients are presented in 
Tables I and IJ. All patients had been functional Class 
I or II prior to pregnancy. The mean duration of labor 
was 11.5 hours for the six nulliparous patients and 7.0 
hours for the two parous patients. All patients were 
delivered vaginally, seven with vertex presentations and 
one with a breech. Outlet forceps were applied in three 
cases. There were no midforceps deliveries. Epidural 
anesthesia was induced in the active phase of the first 
stage of labor in Patients 1, 6, and 8. No significant 
changes in hemodynamic parameters were observed 
with epidural activation. Peripartum hemodynamic 
changes are detailed in Table I and Fig. 1. A significant 
mean (+SD) increase in pulmonary capillary wedge 
pressure of 9.9 + 6 mm Hg was observed in the im- 
mediate postpartum period (p < 0.01). The mean in- 
crease in central venous pressure (2.4 mm Hg) was not 
statistically significant. The central venous pressure dif- 
fered from pulmonary capillary wedge pressure by 10 
mm Hg or more at some time during labor and delivery 
in seven of eight patients, Infant outcome was uni- 
formly good (Table I); there was no evidence of fetal 
distress during Jabor and there were no 5-minute Ap- 
gar scores <&. No fetus was below the tenth percentile 
in weight when analyzed according to the standard 
growth curve for California live births; however, all but 
the single macrosomic infant (Patient 2) fell below the 
fiftieth percentile for gestational age. © 

In five cases, intrapartum preload reduction was felt 
to be clinically indicated and was accomplished with 


Table II. Peripartum hemodynamic indices for 
patients with mitral stenosis* 


| Mean + SD 


First stage of labor 


MAP (mm Hg) 89.3 + 10.7 
P (bgm) 84.7 + 10.6 
CVP (mm Hg) 10.0 + 4.3 
MPA? (mm Hg) 30.6 + 16.3 
PCWP (mm Hg) 21.4 + 11.0 
CI (L/min/m*) 4.6 + 1.8 
Second. stage of labor, 
15-3 min before delivery 
MAF (mm Hg) 89.3 + 7.6 
P (bem) 89.8 + 19.4 
CVP (mm Hg) 5.9 + 5.0 
MPAP (mm Hg) 23.1 + 13.1 
PCWP (mm Hg) 14.1 + 10.8 
CI (L/min/m*) 43+ 1.5 
5-15 man post partum 
MAF (mm Hg) 84.1 + 9.0 
P (bpm) 95.9 + 17.5 
CVP (mm Hg) 8.3 + 5.4 
MPAP (mm Hg) 35.9 + 17.1 
PCWP (mm Hg) 24.0 + 10.4 
CI (L/min/m’*) 4.34 1.7 
18-24 hr post partum 
MAF (mm Hg) 83.0 + 10.6 
P (bpm) 81.3 + 13.6 
CVP (mm Hg) 6.5 + 3.6 
MPAP (mm Hg) 19.0 + 11.8 
PCWP (mm Hg) 11.1 + 7.0 
CI (./min/m?) 3.6 + 12 








*MAP = Mean arterial pressure; P = pulse; CVP = cen- 
tral venous pressure; MPAP = mean pulmonary artery pres- 
sure; PCWP = pulmonary capillary wedge pressure; CI = 
cardiac index. Individual values available upon request. 


intrarenous furosamide. In the remaining three cases, 
strict fluid restriction (50 to 60 ml/hri alone was insti- 
tuted. Additional intrapartum pharmacologic manip- 
ulaticn was carried out in one case (Patient 4) in which 
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Fig. 1. Intrapartum alterations in Bulmonary éapillary wedge pressure (PCWP) in eight patients 
with mitral stenosis. A, First-stage labor. B, Second-stage labor, 15 to 30 minutes before delivery. C, 
5 to 15 minutes post partum. D, 4 to 6 hours post partum. E, 18 to 24 hours post partum. 


maternal tachycardia was associated with a fall in blood 
pressure to 74/40 mm Hg. Cautious intravenous ad- 
ministration of 1 mg of propranolol resulted in a fall 
in heart rate with restoration of cardiac output and 
blood pressure. 

Two patients (Nos. 3 and 8) had clinical evidence of 
pulmonary edema upon admission. One patient im- 
proved and the other remained stable during labor, 
delivery, and the postpartum period. No patient with- 
out clinical pulmonary edema at admission developed 
it during the entire peripartum period. One patient 
(No. 3) with severe secondary pulmonary hypertension 
had an uncomplicated delivery and immediate post- 
partum course and was discharged after being evalu- 
ated for valve replacement. She was readmitted on post- 
partum day 31 to the medical intensive care unit in 
intractable congestive heart failure and died 5 days 
later. There was no other significant morbidity or mor- 
tality and no catheter-related complications were ob- 
served. , 


Comment 

The pregnant woman experiences significant he- 
modynamic alterations during the antepartum and in- 
trapartum periods. During the course of normal ges- 
tation, blood volume increases 40% to 50%. and is ac- 
companied by an increase in heart rate of 18% and. in 
cardiac output of 50%. Labor and delivery present an 
additional burden upon the maternal cardiovascular 
system. Hansen and Ueland‘ have shown an increase 
in cardiac output in normal pregnancy of up to 45% 
during the late second stage of labor, with an additional 
15% increase during contractions. Such, changes seem 
to be largely on the basis of sympathetic- -mediated in- 
creases in, heart rate, as well as increased stroke volume 
during contractions. In addition, the normal pregnant 


patient may experience an increase in cardiac output 
of up to 65% during the immediate postpartum pe- 
riod.’ This is felt to be due to postpartum volume shifts, 
including release of vena caval obstruction by the preg- 
nant uterus and the decreased vascular capacitance as- 
sociated with the loss of fetus and placenta and sub- 
sequent uterine contraction. Such preload changes are 
readily accommodated by increased cardiac output in 
the patient with a normal heart. However, the patient 
with a relatively fixed cardiac output (for instance, mi- 
tral stenosis) may be-unable to accommodate such fluc- 
tuations in preload, leading to increased wedge pres- 
sure and hydrostatic pulmonary edema, For reasons 
mentioned previously, the immediate postpartum pe- 
riod appears to be especially hazardous in this regard.® 
The postpartum decrease in plasma colloid osmotic 
pressure that accompanies normal pregnancy’ would 
also contribute to the development of pulmonary 
edema under these circumstances. Only two patients in 
the current series demonstrated a significant postpar- 
tum increase in cardiac output. Increases of 17% and 
39% were seen in Patients 2 and 5 within 10 minutes 
after delivery. As might be expected, the increase in 
pulmonary capillary wedge pressure in these patients 
was less than the mean. Such an ability to increase car- 
diac output, albeit to a limited extent, presumably re- 
flects less severe disease. All other patients: failed to 
exhibit a postpartum increase in cardiac output and 
appear to have had maximum cardiac output pricr to 
delivery. It was in this group of patients that the greatest 
increases in postpartum wedge pressure ‘were seen. 
‘Patients in whom mitral disease has led to the de- 
velopment of secondary pulmonary hypertension are 
additionally vulnerable to decreases i in right heart pre- 
load. Such changes adversely affect already compro- 
mised pulmonary perfusion and may be rapidly fatal. 
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In obstetrics, such problems are often secondary to 
hemorrhage or conduction anésthesia~related hypo- 
tension. Indeed, while the pregnancy-related mortality 
associated with severe mitral stenosis is only 5%, a 30% 
to 50% mortality is reported in patients with pulmonary 
hypertension of any etiology.*? 

In the patient with mitral stenosis, intrapartum fluc- 
tuations in cardiac output may be minimized with the 
use of epidural anesthesia. In certain cases, intrapar- 
tum preload reduction, in anticipation of postpart tum 
volume shifts, may also help avoid postpartum pul- 
monary edema. However, peripartum hemodynamics 
of patients with mitral stenosis have not previously been 
documented. In addition, the fetal effects of maternal 
preload manipulation have not been addressed. Our 
results indicate that in patients with Class III or IV 
mitral disease, a mean postpartum increase in pulmo- 
nary capillary wedge pressure of 10 mm Hg may be 
anticipated. However, the range was wide (0 to 18 mm 
Hg). This increase was greatest in those patients who 
entered tabor with the highest wedge pressures (Fig. 
1). The fact that this increase was inconsistent and not 
seen in two patients may reflect the intrapartum pre- 
load reduction in those patients. A pulmonary capillary 
wedge pressure of 20 to 22 mm Hg is associated 
with the onset of radiographically evident pulmonary 
congestion," frank pulmonary edema being observed 
as the pulmonary capillary wedge pressure approaches 
28 to 30 mm Hg. Thus a patient with a predelivery 
pulmonary capillary wedge pressure of <14 mm Hg 
experiencing the observed mean or mean + 1 SD post- 
partum rise in pulmonary capillary wedge pressure 
would not be expected to develop clinically significant 
postpartum pulmonary edema. While further reduc- 
tion in antepartum preload may seem even more de- 
sirable, several considerations would seem to militate 
against such therapy. In patients with mitral stenosis, 
pulmonary capillary wedge pressure is not an accurate 

` measuremen: of left ventricular preload. Patients with 
such valvular lesions may be dependent upon high nor- 
mal or elevated left atrial pressures to maintain ade- 
quate ventricular filling and cardiac output. Thus any 
preload reduction must be undertaken cautiously, with 
constant attention to cardiac output and blood pres- 
sure. Active diuresis is not always necessary in patients 
who enter labor with evidence of only mild fluid over- 
load. In suck. patients, simple fluid restriction and the 
associated sensible and insensible fluid losses that ac- 
company labor may result in a significant fall in wedge 
pressure prior to delivery (Patients 1 and 5). í 

An equally important hemodynamic consideration in 
patients with mitral stenosis is heart rate control. Tachy- 
cardia of any etiology-(including labor, pain, or anxiety) 
leads to shortened diastole and ventricular filling time. 
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Since patients with mitral stenosis are highly dependent 
upon adequate diastolic filling time, such tachycardia 
may result in a fall in cardiac Output and hypotension. 
Routine oral propranolol therapy during the stress of 
labor may be a consideration; however, we found its 
use unnecessary in seven of eight patients in this series. 

Previous recommendations for delivery in patients 
with cardiac disease have included the liberal use of 
midforceps to shorten the second stage of labor. In 
cases of severe disease, cesarean section with the use of 
general anesthesia has been recommended as the mode 
of delivery least likely to result in hemodynamic com- 
promise.” ' !? Where intensive monitoring of the in- 
trapartum cardiac patient cannot be carried out in the 
manner described here, this recommendation for elec- 
tive cesarean section may be valid. However, with the 
aggressive management scheme presented, our expe- 
rience suggests that vaginal delivery is safe even in pa- 
tients with severe disease and pulmonary hypertension. 
Additionally, we found it unnecessary to resort to po- 

entially traumatic midforceps deliveries. Labor and de- 
livery, as well as cautious intrapartum diuresis, were 
tolerated well by the fetuses in this study. 

A growing body of evidence indicates that assessment 
of central venous pressure is a poor and potentially 
misleading indicator of left heart preload in a number 
of clinical situations.’*"* We found central venous pres- 
sure to differ from pulmonary capillary wedge pressure 
by at least 10 mm Hg at some time during labor and 
delivery in seven of eight patients. In such cases, clinical 
reliance upon assessment of central venous pressure 
alone would have been misleading. In addition, while 
the postpartum rise in pulmonary capillary wedge pres- 
sure was highly significant, no similar rise in central 
venous pressure was observed. 

Finally, the propensity for late postpartum death (as 
in Patient 3) in patients with pulmonary hypertension 
has been noted previously.’ This may be related to a 
“rebound” worsening of pulmonary hypertension sec- 
ondary to changing hormonal balance in the postpar- 
tum period. It remains to be seen if prolonged hospi- 
talization of these patients would prevent such deaths. 

These observations suggest the following guidelines 
for the intrapartum management of patients with Class 
II or IV mitral stenosis: 

1. Oxygen administration and labor in the lateral 
recumbent position are essential. 

2.A pulmonary artery catheter should be placed 
prior to induction or in early labor to guide hemody- 
namic management. A central venous pressure line 
alone is inadequate. 

3. Fluid restriction is essential, and cautious intra- 
partum reduction of pulmonary capillary wedge pres- 
sure to the 14 mm Hg range is a desirable goal. This 


988 Clark et al. 


. must be done with careful monitoring of cardiac output 
and blood pressure. Further reductions in preload are 
unnecessary and may be harmful to mother or fetus. 

4. When tachycardia is marked or associated with 
falling cardiac output and blood pressure, cautious in- 
travenous administration of propranolol may be valu- 
able. Prophylactic administration of oral propanolol in 
early labor may also be a consideration for any patient 
in whom the pulse is >100 bpm. 

5. Epidural anesthesia is indicated in the active phase 


of labor. Continuous activation during the immediate ` 


postpartum period may also reduce venous return via 


peripheral vasodilatation and help avoid postpartum 


pulmonary edema. 

. 6. When intensive intrapartum monitoring is avail- 
able, cesarean section should be reserved for obstetric 
indications only. 

In patients with primary valvular disease that is com- 
plicated by secondary pulmonary hypertension, the 
above recommendations may not apply. Since systemic 
hypotension or any fall in right heart preload ma” be 


rapidly fatal, the maintenance of adequate preload _ 


must be a primary consideration, even at the expense 
of incurring pulmonary edema. In general, conduc:ion 
anesthesia, with its potential for hypotension, shculd 
be avoided in such patients. 
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Practice patterns and attitudes toward education among 
Canadian obstetricians and gynecologists 


P. T. Mohide, M.D., and R. F. Maudsley, M.D., 
Toronto, Ontario, Canada 


A group of 1370 specialists in obstetrics and gynecology were surveyed for information about practice 
patterns, continuing medical education preferences, and their perception of the adequacy of their own 
residency training. The overall response rate was 65.7%. More than half wera in solo practice, practiced in 
communities of over 250,000, had been in practice for more than 10 years, cr had a full or part-time 
appointment with a Canadian medical school. A wide range of continuing medical education methods were 
used. Journals were ranked highest by 41%. It is disturbing that very few physicians (15%) indicated any 
Involvement in practice audit. The quality of residency training was ranked Icw in a number of areas 
including genetic counseling, ultrasound, neonatology, intensive care, colposcopy, sexual dysfunction, 
marital counseling, and hysteroscopy. The survey highlights a number of areas that merit the attention of 
Canadian programs in postgraduate and continuing medical education in obstetrics and gynecology. 


(AM J OBSTET GYNECOL 1985;152:989-94.) 


Key words: Practice patterns, continuing education, training 


This study was developed as a collaborative project 
of the Association of Professors of Obstetrics and Gy- 
naecology of Canada and the Society of Obstetricians 
and Gynaecologists of Canada. University departments 
of obstetrics and gynecology and the Society wanted to 
assess the current nature of the practice of obstetrics 
and gynecology in Canada, the preferences of consum- 
ers of specialty continuing medical education, and qual- 
itative and quantitative aspects of residency training 
viewed from the perspective of experience in clinical 
practice. To some extent this survey provides feedback 
to those involved in providing postgraduate education 
and continuing medical education in obstetrics and gy- 
necology in Canada. 


Methods 


A survey questionnaire form was designed following 
the format developed by Feldman et al.' The six-page, 
self-administered questionnaire solicited demographic 
information, practice patterns, continuing medical ed- 
ucation patterns and preferences, and perceptions of 
the adequacy of residency training in obstetrics and 
gynecology. A professional marketing survey company 
was employed to mail the questionnaires to all obste- 
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trician3 and gynecologists in Canada. The question- 
naire was printed in both English and French and 
mailec according to the language preference of the 
physican as recorded in the mailing lists used. Each 
questionnaire was accompanied by a covering letter 
from -he presidents of the two sponsoring organiza- 
tions tthe Association of Professors of Obstetrics and 
Gynaecology of Canada and the Society of Obstetricians 
and Gynaecologists of Canada) urging their members 
to ressond to the questionnaire. 

Of 1370 questionnaires mailed, 597 were received 
back within 4 weeks. Nine weeks later, a second mailing 
was sent to nonresponders; in this mailing 304 com- 
pletec questionnaires were received, for a total of 901 
respondents. The overall response rate was 65.7%. No 
attem2t was made to exclude from analysis respondents 
or nonrespondents who were identified as inappro- 
priate to the survey (e.g., retired, deceased, not in prac- 
tice, cr noncertified), since such information was not 
unifo-mly available for all addressees. The completed 
questionnaires were keypunched and subjected to com- 
puter analysis. 


Results 


There was a fairly even distribution of respondents 
over -he range of age groups (Table I). Year of grad- 
uation from medical school also showed an even dis- 
tribution. Responses were received from physicians in 
all 10 provinces and the territories. Ontario and Quebec 
obste:ricians and gynecologists made up 39% and 24% 
respectively of the sample. More than half of the re- 
spondents practice in large communities of a quarter 
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Fig. 1. Size of community in which Canadian obstetricians and 
gynecologists practice. 





Fig. 2. Type of practice of Canadian obstetricians and gyne- 
cologists. 


of a million people or more (Fig. 1). The average re- 
spondent has been in practice for 15 years and about 
one third of respondents for <10 years. 

More than half of the respondents are in solo practice 
(Fig. 2). Of those over 40 years of age, 57% are in solo 
practice and 31% in group practice or partnership; of 
those under 40 years of age, 57% are in group or part- 
nership practice and 39% in solo practice. Full-time 
faculty members were more often in group: practice or 
partnership, but 43% indicated they were engaged in 
solo practice (compared with 65% for practitioners 
without university affiliation). The type of practice ap- 
peared to have no significant bearing on continuing 
medical education preferences. 

More than half of the survey respondents had a full- 
or part-time appointment with a medical school. Since 
from another source (Association of Professors of Ob- 
stetrics and Gynaecology of Canada Faculty Registry) 
we know that at the time of the survey there were 593 
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Table I. Age distribution 








Age range 

(yr)* n % 
26-30 22 2 
31-35 122 14 
36-40 144 16 
41-45 143 16 
46-50 126 14 
51-55 128 14 
56+ 212 24 


*Mean age, 46.6 vears (missing data in 4 responses). 


Table II. Special areas of interest in obstetrics 
and gynecology 


Endocrine/infertility 348 4C 
General obstetrics 323 37 


and gynecology 


Maternal/fetal medicine 301 34 
Family planning 204 23 
Oncology 160 18 
Adolescent gynecology 104 12 
Sexual counseling 67 8 
Urodynamics 64 T 
Psychosomatic medicine 44 5 
Other 77 9 


*Some multiple responses (missing data in 2] responses). 
P P 8 P 


obstetricians and gynecologists with faculty appoint- 
ments in Canadian medical schools, we can estimate an 
82% response rate for those with full- or part-time ap- 
pointments and a 52% response rate for those without 
a university appointment. This indicates a bias in the 
responses to this survey, since those with university ap- 
pointments are more likely to have ready access to var- 
ious types of continuing medical education and are also 
directly involved in current postgraduate training. 
However, it should be noted that, despite a lower re- 
sponse rate, the “no appointment” group is still the 
largest single subgroup responding to the survey (40%). 

A majority of respondents indicated that they had 
special areas of interest in obstetrics and gynecology 
(Table I1). These data refer to areas of interest but not 
necessarily to subspecialty, since no formal subspecialty 
qualification existed in obstetrics and gynecology in 
Canada at the time of the survey. More than one third 
expressed interest in two of the three subspecialty 
areas: endocrine/infertility, maternal/fetal medicine, 
and gynecologic oncology. Fewer than 10% expressed 
a special interest in sexual counseling, urodynamics, or 
psychosomatic medicine. The response rate was high 
to the question on areas of interest (880 of 901), in- 
dicating that most respondents have an interest in at 
least one special area of the discipline. 

Respondents were asked to rank the forms of con- 
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Table III. Methods of continuing medical 
education rated as highly useful 








Method n % 
Journals 701 78 
Professional meetings 552 61 
Workshops/refresher 468 52 

courses 

Rounds 435 48 
Personal communication 252 28 
Tapes 242 27 
Other methods 468 52 





Table IV. Form of continuing medical 
education which most recently caused change 
in clinical practice 
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Table V. Type of research projects physicians 
engage in 





Type* n % 
Laboratory 52 6 
Descriptive 98 ll 
Audit 136 15 
Trials 164 18 
Epidemiology 58 6 
Educational 50 6 
Other 16 2 
None/not stated 56] 62 


*Some multiple responses. 


Table VI. Scores for residency training in 
clinical obstetrics* 








Type n % 
Journals 366 40.6 
Meetings 347 38.5 
Rounds 302 33.5 
Workshoris/courses 238 26.4 
Informal discussions 213 23.0 
Tapes 42 4.7 
Other/no: stated 36 4.0 


tinuing medical education listed in Table III to indicate 
those most useful for their learning. Those methods 
ranked 1, 2, or 3 were considered highly useful for 
purposes of analysis. Journals, professional meetings, 
workshops/retresher courses, and rounds were the 
most preferred forms of continuing medical education. 
Age, geographic location, or size of community did not 
significantly influence the selection of journals as the 
preferred method of continuing medical education. 
Overall, the reading of journals was reported to be 
the continuing medical education activity most likely to 
motivate a change in patient management (Table IV). 
Attendance at rounds and meetings was also viewed as 
valuable; personal communication was considered to 
be useful by <20% of respondents. Whereas geo- 
graphic location in Canada had a modest influence on 
the type of activity reported, the size of the community 
had a striking influence. Respondents in communities 
of >250,000 people reported a much greater prefer- 
ence for rounds and meetings compared with their col- 
leagues in smaller communities, who reported journals 
as the type of continuing medical education activity 
most likely to motivate change in patient management. 
Full-time and part-time faculty members attributed 
over twice as great an influence on change to rounds 
as did those obstetricians and gynecologists with no 
university affiliation. Reliance on meetings and per- 
sonal communication was similar in these groups. 
Physicians were asked about their involvement in re- 
search (Table V). A very large difference in the re- 








% of low scores 






Operative obstetrics 7 6 
Postpartum care 9 10 
Prenatal care Il 9 
Identification of high-risk patients 15 ll 
Management of kigh risk patients 15 1] 
Medical complications 16 12 
Fetal assessment 20 14 
Resuscitation of newborn infants 42 37 
Neonatology 60 52 
Ultrasound diagnosis 62 50 
Genetic counseling 74 61 


*It is clear that the responses indicate strong disapproval 
of the quantity and quality of training in Neonatology, Ob- 
stetric ultrasound, and genetic counseling. 


sponse rates to this question can be noted between the 
full-time faculty members (84%) and the group of part- 
time faculty members and those with no university af- 
filiation (32%). The question may have been unclear 
because the categories used were of necessity somewhat 
arbitrary. 

Eighty-three percent of those surveyed responded to 
the question about the duration of residency training. 
Two thirds felt that the current length of training was 
appropriate. This was not influenced by age, sex, or 
association with a medical school. However, franco- 
phone respondents recommended five years of training 
more often (26%) than did anglophone respondents 
(12%). Overall, 16% of respondents felt that the train- 
ing period should be 5 years, and 5% felt 3 years of 
training to be preferable. 

Respondents were asked to rate on two separate five- 
point scales the quality and quantity of their residency 
training in a number of subject areas of obstetrics and 
gynecology from the perspective of their current prac- 
tice (Table VI and VII). In these tables, low scores 
indicate that respondents assigned a score of | or 2 to 
the item (Le. too little in quantity or poor in quality). 
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Table VII. Scores for residency training in 
clinical gynecology* 





| % of low seves 


| Quantity | Crality 


Operative gynecology - 10 5 
Pathology 21 17 
Urinary problems 22 22 
Contraception 21 -8 
Ambulatory gynecology 28 20 
Infertility diagnosis and treatment 26 -4 
Laparoscopy 25 29 
Gynecologic endocrinology 38 = 

Surgical oncclogy 39 = 

Medical oncology 43 =6 
Bowel surgery 48 27 
Intensive care 51 = 

Ultrasound diagnosis 68 = 

Colposcopy 70 =3 
Sexual dysfunction 84 7 
Marita] counseling 89 4 
Hysteroscopy 87 =9 








*More than half of respondents assigned low scores t= their 
training in intensive care, ultrasound diagnosis, colpcecopy, 
sexual dysfunction, marital counseling, or hysteroscop= - 


Response rates to different items varied, refl=cting 
the fact that some of the items were directed te ward 
newer aspects of specialty practice (e.g., colposopy) 
which were not available when older physicians tra ned. 
Also there was a consistent similarity in patterms of 
response to quantity and quality scores, suggesting that 
these scores were not independent cf each other. ver- 
all, the “amount of training” items were given low sores 
in 36.8% of responses and “quality of training” in 
30.3%. Specific responses to individual items shoukd be 
viewed in the light of these overall responses. We sug- 
gest that items for which >40% of scores wer low 
represent areas that should be assessed by thos re- 
sponsible for residency training programs. 

Table VIII outlines the responses received te the 


question “What changes would you like to see ir Ca- 


nadian residency programs in obstetrics and gyr=col- 
ogy?” Respondents were directed specifically to adress 
format, content, and methods of education. The mest 
common responses indicated a preference for more 
supervision, more. responsibility, and more form: in- 
struction during residency training. 


Comment 


Although the demographic data and practice bat- 
terns of Canadian obstetricians and gynecologist are 
of interest per se, they have particular relevance to 
attitudes toward and availability of continuing me‘tical 
education. 

‘The small number of women among the responcents 
reflects the small number of practicing cbstetrictans 
who are women. In 1982 7.2% of obstetricians and 
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Table VIII. Preferred methods of residency 
education in obstetrics and gynecology 





Response Total | % of respondents 
No change 4] 7 
More supervision 204 36 
More exposure to patients 30 5 
More formal training/teaching 102 18 
of obstetrics and gynecology 
More resident responsibility 144 26 
Less formal training 31 6 
More seminar/workshop/self- 44 8 
learning type of teaching 
6-month training in obstetrics 37 7 
for general practitioner 
More surgery (supervised) 44 7 
More research 5 
More office management 4 l 
training 
Other comments r 31 6 





Not answered 339 


gynecologists in Ontario were women,” and 10% of spe- 
cialists certified in obstetrics and gynecology in Canada 
between 1970 and 1979 were women.’ However, this 
is likely to change, since 36% of obstetrics and zyne- 
cology residents in Canadian residency programs in 
1982 to 83 were women,’ including 44% of first-year 
residents. This significant increase in the number of 
female practitioners may change the nature of the spe- 
cialty over the next decade.’ 

Because of the clustering of obstetricians and gyne- 
cologists in large urban areas, many of which have a 
medical school, opportunities to select from various 
forms of continuing medical education activities are 
probably available to most obstetricians and gynecolo- 
gists in Canada. This clustering may also explain the 
relatively large percentage of obstetricians affiliated 
with a medical school (19% full-time, 36% part-time 
faculty members). By contrast, a study of United States 
medical schools? based on a 1977 questionnaire re- 
vealed 10% of Board-certified obstetricians and gyne- 
cologists were full-time faculty members. 

The organization of practice is of interest. Solo prac- 
tice is the predominan: mode (57%) of Canadian ob- 
stetricians and gynecologists. This compares to only 
40% of Canadian pediatricians in the study of Feldman 
et al.! This tendency for younger obstetricians to en- 
gage in group practice or partnership was also noted 
in the American study by Mendenhall et al.” They dem- 
onstrated a decreasing trend to solo practice among 
younger obstetricians and gynecologists; only 6.2% of 
those under 35 years of age reported solo practice in 
contrast to 43.8% of those between 55 and 64 years of 
age. In the present study the size of community in 
which the practice was located did not influence the 
organization of practice. Despite the relatively modest 
percentage of obstetricians and gynecologists engaged 
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in collaborative practice, responses to questions about 
on-call hours suggest that most are involved in some 
type of on-call coverage arrangement. 

The response to the question about involvement in 
research should be interpreted with caution. However, 
the fact that only 15% of respondents: indicated in- 
volvement in clinical audit (10% in the part-time uni- 
versity group) suggests that medical schools and profes- 
sional organizations may have an important role to play 
in the future in the promotion of practice audit. The 
relatively largé number of respondents: who indicated 
involvement in clinical trials is surprising but may in 
part reflect involvement in large multicenter clinical 
trials. 

Respondents to this survey were asked to rank the 
forms of continuing medical education which they felt 
were most useful for their learning. Curry and Put- 
nam, in their study of Canadian physicians practicing 
in the Maritimes, noted differences between the meth- 
ods physicians actually use and those they would use ‘if 
they had unlimited time and funds. Individual learning 
methods, especially reading, predominated in the for- 
mer instance, whereas in the latter, more courses, clin- 
ical traineeships, and university-sponsored local hos- 
pital programs were preferred. In a study of continuing 
medical education in Ontario in 1979, Davis et al.* re- 
ported with reference to informal continuing medical 
education activity that the reading of journals and texts, 
informal discussion, and attendance at rounds ‘were 
reported as activities by over 70% of respondents. 

_ Whereas reading of journals was reported nearly uni- 
versally, hospital-based specialists made more frequent 
use of rounds and informal consultation than did their 
community-based colleagues. In terms of formal activ- 
ity, hospital-based specialists relied more on medical 
school continuing’ medical education and scientific ses- 
sions of societies than did community-based specialists 
and family physicians who relied more on hospital staff 
continuing medical education, visiting clinician pro- 
grams, and clinical traineeships. In Feldman et al.’s na- 
tionwide survey of Canadian pediatricians! journals 
were reported as the preferred form of continuing 
medical education, with hospital rounds and meetings 
a distant second and third choice. 

Change in physician performance and a resultant 
improvement in patient care are the ultimate goals of 
continuing medical education. The transmission of in- 
formation does not of course ensure either change in 
physician performance or improvement in patient out- 
come. In fact, there is evidence that insufficient knowl- 
edge plays only a very modest role in deficient patient 
care. The process of change in physician practice be- 
havior is complex. Learning methods vary in their ef- 
fectiveness with respect to change in diagnosis, man- 
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agement, prescription, and patient relationships. Gen- 
erél practitioners and specialists studied by Geertsma 
et al.” considered communication with selected local 
colleagues and the reading of professional journals to 
be the most useful authoritative sources of information 
on. which to base change. Just how effective the various 
forms of continuing medical education are in increas- 
ing physician capacity (knowledge and skills), improv- 
ing perfor-nance (diagnosis, management, prescribing 
habits), and improving patient outcomes (reduced mor- 
tality and morbidity, increased health and satisfaction) 
remains controversial.” 

In a recent study of a small number of internists, 
surgeons, and gynecologists attending a continuing 
medical education event, it was learned that changes in 
practice tended to be confined to refinement of tech- 
niques (prescribing, investigation, or technical skill) 
rather than changes that radically altered morbidity or 
mortality outcomes. The precipitating factor that con- 
vinced the physician that the change should be intro- 
duced was most often the anticipated benefit in patient 
cere and, to some degree, dissatisfaction with current 
practice." 

In the study under discussion here, Canadian obste- 
tricians indicated that journals are the form of contin- 
u.ng medical education most likely to change their clin- 
ical practice. Therefore, in undergraduate, residency, 
aid continuing medical education programs, we sug- 
gest that more emphasis should be placed on the critical 
analysis of scientific and clinical literature in order to 
better prepare physicians to assess published reports 
and their relevance to their own practice. Also it may 
be prudent for continuing medical education groups 
and professional societies to do more research into the 
reading preferences of physicians, since individualized 
continuing medical education: programs are becoming 
riore common." 

Respondents were asked to rate areas of their train- 
ing in light of their practice experience. These data 
(Tables VI and VII) are of particular interest to those 
responsible for the organization and conduct of post- 
graduate medical education.in obstetrics and gynecol- 
ogy in Canada. It is clear that there is strong disap- 
proval cf the quantity and quality of training in 
neonatology, obstetric ultrasonography, and genetic 
counseling. More than half of the respondents assigned 
low scores to their training in intensive care, the di- 
agnostic use of ultrasonography, colposcopy, hyster- 
oscopy, sexual dysfunction, and marital counseling. 
Some of these deficiencies in training may well reflect 
newer’ developments in the specialty which were not 
practiced when many obstetricians and gynecologists 
rained. 

In light of the number of areas in clinical obstetrics 
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and gynecology in which respondents felt inadequately 
prepared by their residency training (Tables VI and 
VII), it will be important for providers of continuing 
medical education to offer those forms that obstetri- 
cians and gynecologists find most useful in learning new 
techniques and skills as opposed to new information 
concerning diagnosis and management. In a study of 
the learning preferences of Canadian Maritime spe- 
cialists, reading was ranked most important for knowl- 
edge acquisition, followed by refresher courses. For 
skills acquisition, refresher courses were ranked high- 
est, followed by reading, clinical traineeships, and in- 
formal demonstrations." 

Eskew and Watt” reported ona survey of all residents 
in obstetrics and gynecology in the United States; this 
study had a response rate of 34%. Respondents an- 
swered that the quantity of their training was excellent 
to good in all areas with the exception of endocrinology, 
infertility, outpatient surgery, human sexuality, and of- 
fice management. The most deficient areas were the 
last two. Instruction in and supervision of gynecologic 
surgery were rated excellent or good by nearly 95% 
of respondents. However, midforceps delivery, col- 
poscopy, cryosurgery, and ultrasonography were not 
taught in 30% to 40% of the programs, and female 
urology was not taught in over 50%. Supervision in 
specialty areas was considered adequate, except in those 
areas in which patient volume was low. In the present 
study there was a consistent association: between low 
scores for quality of training and quantity of training, 
which suggests that the most important need may be 
for adequate experience in these special subject areas. 

Dunn,” in a well-reasoned statement, discussed the 
issues surrounding the appropriateness of training ob- 
stetricians and gynecologists in intestinal and urologic 
surgery. He concluded that the considerable difficulty 
in providing adequate training for all residents is of 
questionable value when there is little evidénce for the 
later practical application of these skills. 

The responses about preferred methods of residency 
training in obstetrics and gynecology indicate that a 
structured, organized program with adequate super- 
vision, resident responsibility, and more formal instruc- 
tion is highly desirable. Although superficially, it may 
appear that increased supervision and resident respon- 
sibility are incompatible, we believe that this is not so. 
Adequate supervision of trainees by their clinical teach- 
ers is important to ensure both. a sound educational 
experience and a consistently high standard of patient 
care. Periods of time set aside for structured, formal 
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instruction should be an integral part of all contem- 
porary residency training programs. Learning by de- 
sign rather than by chance maximizes the efficiency of 
student learning and ensures the coverage of major and 
newer subject areas in the discipline. Critical reading 
and appraisal of relevant literature during residency 
training should be strongly encouraged, since this ap- 
pears to be the primary method of continuing educa- 
tion for the practicing physician. 
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The effects of DA dose oral contraceptives on coagulation and 
fibrinolysis į In two high- risk populations: Young female 
smokers and older premenopausal women 


Morris Notelovitz, M.D., Ph.D., Ilene Levenson, M.D., Lynda McKenzie, R-N., M.Ed., 


Deborah Lane, M.T., and Craig S. Kitchens, M.D. 
Gainesville, Florida 


A study was undertaken to determine the effect of a low-dose oral contraceptive on the coagulation and 
inhibitory system cf coagulation in 22 young healthy women who smoke and ir 15 nonsmoking healthy 
women between the ages of 34 and 41. Smokers showed statistically significant oral contraceptive—related 
procoagulant alterations in prothrombin time, thrombin time, and fibrinogen ant gen. Antithrombin Ill’ 
antigen and activity were significantly reduced, whereas plasminogen antigen and activity were increased. 
Inhibitor and fibrinolytic activity was either unaffected or enhanced by oral contaceptives in women over 
the age of 34: antithrombin III activity was unchanged, plasminogen antigen ard activity increased 

(p < 0.0007), and a,-antiplasmin was significantly reduced (p < 0.07). Whereas usage of cral 
contraceptives in young smokers may initiate biochemical changes in favor of -hrombogenesis, their usage 
in nonsmoking older women enhanced fibrinolysis and had a neutral effect on nhibition and a minimal 


procoagulant effect. (AM J OBSTET GYNECOL. 1985;152:995-1000.) 


Key words: Smoking, premenopausal, oral contraception, coagulaticn, fibrinolysis 


Oral contraception usage has been reported to be 
associated with an increased risk of thromboembolic 
events, ! myocardial infarction,? and other cardiovas- 


cular events, including subarachnoid hemorrhage and. 


stroke,* This risk is especially true for women over the 
age of 35 and in those who smoke.” In one study the 
risk that a woman between the ages of 40 and 44 would 
require hospitalization for myocardial infarction was 
found to be five times greater in those using oral con- 
traceptives than in age-matched controls not on con- 
traceptives.’ Smoking and oral contraceptive use seem 
to act synergistically in increasing the risk of subarach- 
noid hemorrhage, stroke, and myocardial infarction, 
Pettiti et al.? reported an increase in these events from 
a control incidence of 8.3/100,000 per year to 127.3/ 
100,000 per year in patients having both risk factors. 
This risk is further compounded when age is super- 
imposed. 

Numercus investigators have attempted to explain 
the association between oral contraceptive use and 
thrombosis by studying the effect of the various sex 
steroids used in these preparations on factors involved 
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in coagilation and fibrinolysis. Although the majority 
of reports link measurable changes in some of the pro- 
coagulant and/or inhibitory systems, there is increasing 
doubt a: to the interpretation and clinical meaning of 
these alerations:' No published studies have demon- 
strated a direct cause-and-effect relationship between 
a measured prothrombotic change in the coagulation 
cascade and a clinically proven thrombus. Many of 
the reported changes, although, perhaps statistically 
significant, are still well within accepted physiologic 
levels. 

More recently the risk of induced thrombosis has 
been found to be significantly less in women prescribed 
low-dos2 oral contraceptives,’ whereas many of the 
hemostatic tests in earlier studies with high-dose 
preparations have also been shown to be much less af- 
fected.*” Having demonstrated that a low-dose oral 
contraceptive containing 35 pg of ethinyl estradiol and 
0.4 mg of norethindrone (Ovcon-35) had no significant 
observable effects on the hemostatic mechanism in 
young nealthy Caucasian women," this study was un- 
dertaken to evaluate the effect of the same preparation 
on coagulation and fibrinolysis in two subgroups per- 
haps at higher-than-usual risk: for thromboembolism: 
young women who smoke and nonsmoking women 
over the age of 34. This was deemed necessary because 
of the arge number of young women who use both 
oral contraceptives and tobacco products and because 
of the need for effective contraception in women dur- 
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Table I. Characteristics of patients studied 

















No. of 
cigarettes smoked 


Blood pressure ° 
(mm Hg) . 










Weight (kg) 









Height <m) 


patients |- Mean Diastolic 





Systolic 





. Group 1: 22 21 18-24 165.9 15€2-174.6 59.6 46.8-94.5 25 10-40 105 +80 69+ 5.0 
. smokers . ` 2 
Group 2: 15 _ 37 34-41 165.8 1575-172.7 67.6 53.6-81.8 — 106 + 9.8 72 + 89 
over 34 i : ee Oe 





Table IJ. Dynamic tests of coagulation (mean = SEM) 








D: I-month 
after therapy 


C: 6-months ` 
_ therapy 


„B: l-month 
` therapy 


A: baseline- 


Statistical significance 
at time intervals 





` Smokers 11.8 


Prothrombin time (normal: tO02£.°110203 11.0403 11.7402 B,C vs. A, D: p = 0.009 
9:5-12.0 sec} . Over 34 11.1402 °° 10.1 = 0.3 9.9+0.2 10.9402 B,C vs. A, D: p = 0.009 
Activated partial thrombo--- Smokers 274 £0.7 (°260=0.7 . 258408 272+ 0.9 NS 
plastin time (normal: Over 34 24.74 0.F © 22218 25.3416 242+ 0.6 NS 
35 sec) : ; A af . 4 
Thrombin time (normal: Smokers 11.7 + 0.5 12,6 + 0.6 ` 11.7.4 0.7 11.5 + 0.4 B,C vs. D: p = 0.03 
10-25 sec) Over 34 13.7408 '14940.7 154409 (1834405 B,C vs. D: p= 0.03 


Fibrinogen antigen (normal: Smokers 266.4 + 142 $16.3 + 13.6 316.1 + 
Over 34 324.9 + 26.1 308.5 + 21.2 


- 200-450 mg/dl) 


17.6 257.3 + 8.8 


B, C vs. D: p = 0.004 
319 + 19.5 305.2 + 19.6 ONS 








ing their early dacen years—especially these be- 


` tween ‘the ages of 35 and 45. 


Material and methods 


The study was conducted on outpatient, Healey’ am- 
bulatory women at the Center for Climacteric S:idies, 
University of Florida, following approval: of the listi- 
tutional Review Board. Women who had no risk “actors 
for oral contraceptive usage other than their smoking 
habit were admitted into the study (group 1). All of the 


participants had previously been regular oral’ contra-* 


ceptive users. They were moderate to heavy smokers, 
with a mean consumption of 25 + 15 cigarettes smoked 


daily (Table 1). Twenty-two subjects completed athe 7- > 


month study. Group 2 comprised 15 nonsmoking 
women over the age of 34. They were also curren. users 
of oral contraceptives and had no demonstrable at-risk 
_ factors other than their age (Table I). Smokers over the 
. age of 34 were not studied. Steroid contraceptica was 
discontinued for at least 1 month before the stuy for 
all subjects. After informed consent was obtainec. each 
subject had a detailed. physical and gynecologi ex- 
amination. The subjects were given a 6-month supply 
of oral contraceptives (Ovcon-35) and were seer: at 1 
month and 6 months after their initial evaluation. A 
final.physical examination was performed 1 morth af- 
ter completion of their treatment schedule. Th= par- 
ticipants used barrier contraceptives between their 
` sixth- and seventh-month visits. This ‘design alowed 
each patient to serve as her own contrcl. At each —sit— 
baseline (no treatment), | month, 6 months, -nd 7 
months (no treatment)—venous samples of blooc were 


‘separated and kept frozen at — 


obtained at 9:00 AM after a 10-hour overnight fast; 9 
ml cc of whole blood was collected in tubes containing 
1 cc of 3.8% sodium citrate and centrifuged immedi- 
ately at 4500 rpm. for 5 to 10 minutes. Plasma was 
-70° C until analysis. All 
samples were drawn between the fifteenth and twenty- 
first day of the menstrual cycle. No woman experienced 
thrombophlebitis. or related vascular problems., 

. Tests representative of both coagulation and its in- 
hibition were performed. The prothrombin time, ac- 
tivated partial thromboplastin time, and thrombin time 
were measured with use of a fibrometer and standard 
laboratory techniques. Clottable fibrinogén was deter- 
mined by the Claus method.’ Fibrinogen antigen, plas- 
rhinogen antigen, o,-macroglobulin. antigen, anc. anti- 
thrombin III antigen were determined by radial im- 
munodiffusion with use of plates purchased from 
Calbiochem-Behring (m-Partigen TM). Plasminogen 
activity, antithrombin III activity, and o,-antiplasmin 
activity were determined by fluorometric assays (Pro- 
topath, American Dade, Miami, Florida). The variation 
for Protopath for antithrombin III is 7% and for plas- 
minogen 5%. All tests were performed by a technician 
(D. L.) blinded to the group assignments. Results were 
compared to the baseline for each patient and also to 
levels deemed by this laboratory to be normal based on 
local determination of pooled ‘normal plasma. These 
levels.are comparable to those in the literature. 

Statistical analysis. The data were analyzed with use 
of. repeated-measure analysis of variance to test for 
overall differences between the observation times (base- 
line, 1, 6,and 7 months) for each parameter measured. 
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Table III. Tests of anticoagulation (mean + SEM) 








A: baseline 
value 
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B: l-month 
therapy 













D: 1-month 
after therapy 


C: 6~nonths - 
therapy 






Statistical significance 
at time intervals 


Antithrombin IHI antigen Smokers 26.4 + 0.6 25.0 + 0.5 25.1 + 0.6 26.6 + 0.7 B,C vs. D,.A: p = 0.03 
(normal: 22-39 mg/di) Over 34 273409 265+09 266407 268+0.8 B,C vs. D, A: p = 0.03 
Antithrombin IH activity Smokers 104.3 + 2.0 98.2 + 2.5 97.342.2 1065+1.4 B,C vs. D: p = 0.005 
(normal: 30%-120% Over 34 96.8436 986430 1018+22 100.2 + 2.7 NS 
of normal) 
a-Macroglobulin antigen Smokers 262.4 + 13.6 266.4 + 144 272.4 + 12.8 280 + 13.0 NS 
(normal: 175-450 mg/dl) Over 34 247.1 + 11.7 238.9 + 11.7 236.94 11.9 231 + 10.2 NS 
a,-Antitrypsin antigen Smokers 232.7 + 10.6 263.2 + 17.6 311.7 + 13.6 246.7 + 7.8 Cvs. A,B, D: p = 0.01 
(normal: 200-400 mg/dl) Over 34 199.7 + 13.3 250.0 + 14.1 258.0 + 11.7 196.3 + 12 C vs. B, A, D: p = 0,91 
Plasminogen antigen Smokers 13.2405  20.0+09 220+ 0.9 148+0.7 Cvs. B, A, D: p = 0.91 
(normal: 10-20 mg/ Over 34 13.3 + 0.6 16.3 + 0.6 18.2 + 0.5 13.8 + 06 Cvs. B, A, D: p = 0.91 
100 ml) i 
Plasminogen activity (normal; Smokers 3.2 + 0.2 4.6 + 0.2 4.8 + 0.2 3.5+0.2 B, Cvs. A, D: p = 0.901 
2.4-3.8 Commitzee on Over 34 3.4 + 0.1 4.6 + 0.3 4.6 + 0.2 3.7+0.2 B,C vs. A, D: p = 0,901 
Thrombolytic Activity 
units/ml) 
a,-Antiplasmin activity Smokers 97.8253 90.7463 1004469 101.6 +63 NS 
(normal: 60%-120% of Over 34 95.2 + 6.5 82.6 + 6.5 73.2+48 1009455 Cvs. A, D: p = 0.007 


normal) 








If a significant time effect was noted, Tukey’s Stu- 
dentized range test, also known as the HSD (honestly 
significant difference) test, was used. If the HSD test 
failed to show any significant differences despite a time 
effect, Duncan’s multiple range test was used to find 


which time points were significantly different.* 


Results 


Dynamic tests of coagulation and fibrinolysis were 
performed (Tables H and III). Those reflective of the 
coagulation cascade included the prothrombin time, 
thrombin time, and fibrinogen anugen. 

Evidence of altered procoagulant activity was noted 
in the smokers: significant shortening of the prothrom- 
bin time but increases in the thrombin time and fibrin- 
ogen antigen occurred during treatment, with a return 
to baseline levels after the subjects had been off therapy 
for 1 month (Table II). A pattern similar to that of the 
smokers was noted in the older women, except that in 
the older group, both the partial thromboplastin time 
and the fibrinogen antigen levels remained unaffected. 
In each instance, the change in activity was still well 
within our normal range. Variability for each patient 
was similar to her group as a whole. 

The results of the tests measuring fibrinolytic sea 
inhibitory activity are summarized in Table III. Definite 
and important differences were noted between the 
smokers and the nonsmoking older group. When the 
smokers were considered as their own controls, a sta- 
tistically significant decrease during treatment was re- 
corded for antithrombin III, whether determined by 
antigen or activity methodology. Counterbalancing this 
effect, plasminogen antigen and activity were signifi- 
cantly increased to values in excess of the normal for 


our labozatory. The activity of the minor inhibitors was 
either umaffected (a».-macroglobulin) or moderately el- 
evated (m,-antitrypsin). 

The activity of the two major coagulation inhibitors 
in the women in group 2 was either not inhibited (anti- 
thrombia III activity) (Fig. 1) or significantly depressed 
(a,-antiflasmin activity) (Fig. 2). An unexpected find- 
ing was :he highly significant and progressive depres- 
sion of a1tiplasmin activity from a baseline activity level 
of 95.2% + 6.5% to 82.6% + 6.5% and 73.2% + 4.8% 
after 1 and 6 months of treatment. The activity re- 
turned to 100.9% + 5.5% 1 month after discontinua- 
tion of the oral contraceptive. Selected tests of fibri- 
nolysis-—plasminogen antigen and activity—showed in- 
creased evels, the latter at levels above the normal for 
our labozatory. As with the smokers, the minor protease 
inhibitors were either unchanged (a,-macroglobulin) or 
increased (a,-antitrypsin). With the exception of the 
measured decrease in antithrombin HI antigen (values 
still within normal for our laboratory), all changes were 
indicative of an overall profibrinolvtic effect. A causal 
relation:hip of these changes is demonstrated by the 
induced alteration during therapy with a subsequent 
return td basal levels 1 month after oral contraceptive 
adminis.ration. 


Comment 


To appreciate fully a true cause-and-effect relation- 
ship bet veen oral contraceptive usage and thromboem- 
bolic dizease, a few points relative to the coagulation 
cascade need to be considered. Many published studies 
report an increase in the concentration in a number of 
coagula ion factors associated with a “hypercoagulable” 
state. A. this time there are in fact no tests (single or 
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Fig. 1. The effect of age and smoking on antithrombin III activity in women using low-dose oral 


contraceptives. 
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Fig. 2. The effect of age and smoking on antiplasmin activity in women using low-dose oral con- 


traceptives. 


in combination) that can determine hypercoagulability 
or can be used to predict who will experience a throm- 
boembolic event. Further, there are no studies that have 
shown a cause-and-effect relationship between z pro- 
coagulant alteration in the coagulation profile and the 
development of a thrombus. Cognizance also needs to 
be taken of the overall effect: an elevation in factor X, 
for example, may be balanced by an increase in en- 
dogenous inhibitor (e.g., antithrombin IT). It is fcr this 
reason that we have also monitored the so-callec “dy- 
namic” tests of coagulation—prothrombin time, par- 
tial thromboplastin time, thrombin time—rather than 
solely the assay of an individual clotting factor. In this 
context, statistically significant alterations in protkrom- 
bin time (0.0001), thrombin time (p < 0.03), and fi- 
brinogen antigen (p < 0.0004) were noted in the smok- 


ers while using oral contraceptives. The prothrombin 
time was also shortened in the group 2 subjects, and 
the thrombin time increased. Similar changes were 
noted in healthy nonsmoking menstruating young 
women taking the same low-dose oral contraceptive. 
The direction of these results appears to be net pro- 
coagulant, but in each instance the change is slight and 
well within the range of normal for our laboratory. 
Although these changes are statistically significan:, they 
are highly unlikely to be of any clinical importance. To 
date, there is no convincing evidence that an abnor- 
mally short prothrombin time, partial thromboplastin 
time, or thrombin. time in and of itself predisposes one 
to thrombosis. _ : 

Scant attention has been paid to the effect of oral 
contraceptives on the fibrinolytic system. Plasminogen 
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is a B-globulin synthesized in the liver and as such is 
responsive to sex steroids.’ It was therefore not sur- 
prising to note the increase in plasminogen antigen and 
activity during contraceptive administration in both the 
smokers and the women over the age of 34. The clinical 
significance of elevated plasminogen is not known. 

a»-Antiplasmin (o.-plasmin inhibitor), on the other 
hand, is very potent, inhibiting 35% of plasmin gen- 
erated from plasminogen." It has a well-recognized and 
important biologic role in hemostasis.” An increase 
in plasmin activators—and therefore plasmin forma- 
tion—or a decrease in o.-plasmin inhibitor, can lead to 
hemorrhage, but the critical level at which this occurs 
is not known."' ay-Antiplasmin activity is increased dur- 
ing the luteal phase of the menstrual cycle, pregnancy,” 
and, according to some authors, either unaffected” or 
increased” in women on combined oral contraceptives. 
The lowering of c,-antiplasmin activity noted in our 
older subjects was an unexpected observation. Al- 
though the biologic meaning of the increase in plas- 
minogen and decrease in œ, antiplasmin in the over-34 
age group is not clear, they would seem to suggest an 
overall increase in net fibrinolytic potential and hence 
perhaps security for women in this age group using 
oral contraceptives with this estrogen dosage. 

Probably the most important endogenous coagula- 
tion inhibitor is antithrombin ILI. A number of studies 
have shown a statistically significant decrease in anti- 
thrombin IJ] antigen and activity in women using com- 
bination oral contraceptives.’ However, the following 
four important peints must be made: 

1. Although reduced, the values have not been re- 
duced to ranges consistent with spontaneous throm- 
bosis (60% of normal). 

2. The effect is dose related. Low-dose oral contra- 
ceptives containing 30 to 35 pg of ethinyl estradiol are 
associated either with no change® or with a much-re- 
duced effect when compared to the older higher-dose 
oral contraceptives.* 7 

3. Antithrombin III should be assayed in plasma 
samples. Studies in which antithrombin II] was mea- 
sured in serum accounts for many of the reports show- 
ing a significant lowering of antithrombin III activity 
in oral contraceptive users.” 

4. Most studies were performed in large groups of 
persons tested once rather than in a controlled manner 
as were our patients, who served as their own controls. 

If one considers the statistically significant results in 
group 1, the smokers had evidence of procoagulant 
activity (prothrombin time, thrombin time, fibrinogen 
antigen), a decrease in their natural inhibitor activity 
{antithrombin III antigen and activity), no change in 
their fibrinolytic activity as measured by a,-antiplasmin 
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activity, and an increase in plasminogen antigen and 
activity. The latter rose to values higher than normal 
for our ‘aboratory, so it is possible that the oral con- 
traceptive did induce a biologically significant effect. 
Of all rsk factors associated with oral contraceptive 
use, smcking is consistently incriminated as having a 
marked adverse effect. According to a recent Royal 
College >f General Practitioners report,” death rates 
are increased synergistically in women who smoke and 
ingest oral contraceptives. The report cited an annual 
death rate in women below the age of 35 of one in 
77,900 in nonsmokers and one in 10,000 smokers; the 
values fcr women aged 35 to 44 were one in 6750 and 
one in 2000, and for women over the age of 45, one 
in 2500 and one in 500, respectively. 

Interpretation of statistically significant results 
should, 10wever, be realistically evaluated in terms of 
their po sible clinical outcome. As illustrated in Fig. 1, 
althougt. the level of antithrombin IHI in women smok- 
ers was s.gnificantly reduced (p < 0.005) after 6 months 
of contraceptive usage, the values were well within the 
rar.ge o° normal and therefore unlikely to have any 
biologic effect. Conversely, a,-antiplasmin activity in 
women over 34 years of age (Fig. 2) showed a statistical 
decrease to values below the normal for our laboratory; 
although not proved by this study, this change can be 
expected to have a biologic effect. 

The overinterpretation of results based on laboratory 
tests ha: been compounded by contradictory reports 
from frequently quoted epidemiologic studies. Fer ex- 
ample, < report issued by the Royal College of General 
Practiticners in 1977 stated, “. . . in general it would be 
wise for all contraceptive users over 35 years of age to 
reconsicer their method of contraception ...”"? Four 
years lazer a report from the same group concluded 
when referring to mortality rates in women between 
the age: of 35 and 45, “... these estimates permit a 
more flexible approach to women who are between 35 
and 45 vears of age. It is now apparent that the major 
risk occ.rs in smokers . . .”!° 

The recent introduction of the lower-dose oral con- 
traceptives and the observed decrease in venous throm- 
bosis is compatible with the hemostatic profile noted in 
our olcer subjects. The unaltered antithrombin III 
activity, significantly increased plasminogen activity 
(above cur laboratory’s range of normal), and a marked 
decreas? in a,-antiplasmin activity apparently provide 
an important safety factor against other possible pro- 
coagulant changes. 

If the results of this study are confirmed, low-dose 
oral cor.traceptives could once again be considered for 
selectec healthy, active nonsmoking women between 
the age: of 35 and 45. However, we believe that smok- 
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ing, in and of itself, remains a relative contrainc cation 
to even the apparently safer, lower-dose oral ~ontra- 
ceptives. 


The statistical analysis was performed by Jar 2 Pen- 
dergast, Ph.D., Department of Biostatistics, Um versity 
of Florida College of Medicine. We wish to ackncvledge 
the technical assistance of Yvonne Suggs, R.N. 
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Congenital herpes simplex type II infection 
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A case of congenital herpes simplex virus type II infecēon acquired in utero is reported. The issue of 
congenital infection due to the herpes simplex viruses = discussed. (AM J OBSTET GYNECOL 1985;152: 


1000-2.) 
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Congenital infection due to the herpes simpæx vi- 
ruses is defined as the onset of the disease at the time 
of birth and within the first 48 hours following rusture 
of the fetal membranes. In contrast to neonata_y ac- 
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quired disease secondary to delivery and infected birth 
canal or ascending infection, congenital herpes is per- 
ceived to be a rare event. The rarity with which the 
herpes simplex viruses function as teratogens appears 
to be related to the likelihood that their presence rel- 
atively early in gestation usually results in abortion. The 
purpose of this report is to describe a case of congenital 
infection due to herpes simplex type II virus and to 
comment on the pathogenesis of fetal and neonatal 
disease due to this virus. 


Case report 

R. S., an unmarried 15-year-old, white, primigravid 
adolescent, presented at 19 weeks’ gestation with mul- 
tiple ulcerative lesions of the vulva. Viral cultures done 
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Fig. 1. A, Photograph of infant with vesicular and ulcerated lesions from which herpes simplex type 
II virus was isolated. B, Close photograph of vesicular and ulcerated lesions. 





Fig. 2. Photomicrograph of lung exhibiting the presence of multiple intranuclear inclusion bodies. 
(Hematoxylin and eosin. Original magnification x 410.) 


at another institution were positive for herpes simplex 
type II. The patient denied systemic symptoms and 
prior history of herpes or “cold sores.” Her boyfriend 
had had a “cold sore” of the lip in recent months. 
Although the lesions cleared in 1 week, cultures from 
the vulvovaginal area were positive at 10 days after 
onset of the disease but became negative 2 weeks later. 


She presented at 25 weeks’ gestation complaining of 
leakage of fluid from the vagina. Rupture of the mem- 
branes was confirmed. Papanicolaou smear and cervical 
cultures failed to demonstrate the presence of virus. 
Twenty-four hours after the dissolution of the fetal 
membranes, the patient had spontaneous onset of labor 
and was delivered of a 520 gm female infant with ob- 
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vious healing, fresh vesicular lesions of the skin (Fig. 
1). The infant died shortly after birth. 

Postmortem cultures from the skin, lung, and liver 
were positive for herpes simplex type II virus. Findings 
at autopsy included multifocal hepatic necrosis, acute 
and chronic inflammation of the pericardium, focal ne- 
crosis of the spleen, and meningoencephalitis. The in- 
tranuclear inclusion bodies characteristic of herpes sim- 
plex viruses were identified in cells marginal to the 
areas of coagulative necrosis (Fig. 2). 


Comment 


The well-developed histopathologic features, the ab- 
sence of virus from the endocervix and posterior vag- 
inal pool, and the fact that the fetal membranes had 
been ruptured only 24 hours largely precluded the pos- 
sibility that the congenital herpes simplex type II in- 
fection was an ascending infection. 

In utero infection can be the consequence of either 
hematogenous dissemination resulting from a maternal 
viremia or ascending infection associated with rupture 
of the fetal membranes. The reported case is an ex- 
ample of midtrimester hematogenous infection dissem- 
inated to the fetus and its biologic effect. To presume 
hematogenous dissemination, the infant has to have 
evidence of disease within 48 hours of rupture of the 
fetal membranes (the shortest known incubation time 
for the virus) or have a morphologic lesion older than 
that which could be accounted for by ascending infec- 
tion. 

There is limited acknowledgment in the English lit- 
erature of congenital herpes infection as a valid disease 
entity. The magnitude of congenital disease may be 
underestimated for two reasons: (1) failure to attribute 
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teratogenicity and fetal wastage to the herpes simplex 
virus and (2) the probability that some cases of con- 
genital disease manifest after the first 48 hours of life. 
In the absence of virologic studies, the cases cited by 
South et al.' or by Schaffer? would have been attributed 
to cytomegalovirus. South et al.' reported a case of pre- 
mature neonatal microcephaly, intracranial calcifica- 
tions, microphthalmos, and retinal dysplasia associated 
with vesicular skin lesions from which herpes simplex 
virus type II was recovered. The mother and infant 
had antibody only to the type II virus. Schaffer? re- 
ported a case of similar malformations that were also 
associated with herpesvirus isolated from skin lesions. 
These two cases associated with herpesvirus isolated 
from skin lesions suggest that herpes simplex virus type 
II early in gestation may exhibit a neurotrophic tera- 
togenic effect. Gagnon’ reported a case of congenital 
herpes simplex infection that developed on day 4 of 
life. Had not the umbilical cord blood and placenta 
been cultured for virus at the time of parturition, a 
periparturitional acquisition of disease would have 
been inferred. 

The case reported clearly indicates the ability of 
herpes simplex virus type II to infect the products of 
conception in utero and cause congenital infection. 
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myocardial infarction. b. known or suspected carcinoma of the breast. ©. 
known or suspected estrogen dependent neoplasia. d. benign or malignant 
liver tumor that developed during use of OCs or other estrogen containing prod- 
ucts. 








increases the risk of serious cardiovascular 









side effects from OC use. tisk Increstes with age and with heavy 
smoking (15 or more per day) and is quite marked in women 
over 38 years of age. who use OCs should he strongly advised 


The use of OCs is associated with increased risk of several sericus con- 
ditions including thromboembolism, stroke, myocardial infarction, liver 
tumor, gall bladder disease, visual disturbances. fetal abnormalities, and 
hypertension, Practitioners prescribing OCs should be familiar with the 
following information relating to these risks. 


1. Thromboembolic Disorders and Other Vascular Problems: An increased risk 
of thromboembolic and thrombotic disease associated with OC use is estab- 
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as 2.0 times greater and thromb 
than nonusers. A British long-term 
Significant association between 
gested an association in 1974, but ti 
mate the risk, Subarachnoid hemorrhage 
use in British and American studies. Sı 
accidents; smoking and pill use appea crea e 
MYOCARDIAL INFARCTION (M1). Increa e FiSk of MI associated with 
OC use has been reported. One British studyfolind that the greater the number 
of underlying risk factors tor coronary artery disease (cigarette smoking, 
hypertension, hypercholesterolemia, obesity, diabetes, history of preeclamptic 
toxemia) the higher the risk of developing MI, regardless of OC use. OCs were 
an additional risk factor, In terms of relative risk, it has been estimated that 
nonsmoking OC users (smoking is considered a major predisposing candition to 
Mi) are twice as likely to have a fatal MI as nonsmoking nonusers. OC users 
who are smokers have a 5-fold increased risk of fatal infarction compared to 
ponamoning users, and a 10-12-fold increased risk compared to nonsmoking 
nonusers. The number of cigarettes smoked is important. in determining the 
importance of these relative risks, baseline rates for various age groups must 
be considered. (Estimates are based on British vital statistics which show acute 
Mi death rates 2-3 times fess than in the U.S. so U.S. death rates could be 
higher.) Importance of other predisposing conditions in determining relative and 
absolute risks has not been quantified: other synergistic actions may exist. 
RISK OF DOSE. Using data from several national adverse reaction reporting sys- 
tems, British investigators concluded that risk of thromboembolism. includ- 
ing coronary thrombosis, is directly related to estrogen dose in OCs. OCs with 
0.1 mg of more of estrogen were associated with a higher risk of thromboembo- 
fism than those containing 9.05-0.08 mg but quantity of estrogen may not 
be the sole factor, This was supported by a U.S. study. A British stucy found a 
positive association between dose of progestogen or estrogen and certain 
thromboembolic conditions. Swedish authorities noted decreased reporting 
of thromboembolic episodes when higher estrogen preparations were no 
longer prescribed. Careful epidemiological studies to determine degree of 
thromboembotic disease risk associated with progestogen-only OCs have not 
been done. Thromboembolic disease has been reported in women sing these 
products, and they should not be considered free of excess risk. PERSIST! OF 

ISK. Two studies have suggested an increased risk may persist for 6 years after 
discontinuation of OC use for cerebrovascular disease and 9 years for Mi: another 
stud) suggested rsistence of risk for subarachnoid hemorrhage. ESTIMATE 
OF EXCESS MORTALITY FROM CIRCULATORY DISEASES. A targe British 
prospective study estimated mortality rate per 100,000 women per year trom 
circulatory system diseases tor OC users and nonusers according to age, smok- 
ing habits, and duration of use. The overall annual excess death rate tor OC 
users was estimated to be 20/00,000 Mn es 15-34—5/100,000. ages 
35-44—33100,000; ages 45-49-1400, j Risk is concentrated in long- 
term users and in smokers, and may persist after OC discontinuation. Although 
the study showed a 10-foid increase in death due to circulatory diseases in 
users for 5 or more years. all occurred in women 35 or older An update pro- 
vided the following rates: ages 15-34---1/6700 for nonsmokers and 1/2000 
for smokers; ages 45 and over--1/2500 for nonsmokers and ‘500 for 
smokers. Risk appeared to increase with parity, but not with duration of use. 
Until more women under 35 with continuous use tor 5 or more years are avaii- 
abie, it is not possible to assess relative risk for this age group. Data from a 
variety of sources have been analyzed to estimate risk of death associated 
with various methods of contraception. Estimates include combined risk of the 
contraceptive method (e.9., thromboembolic and thrombotic disease tor OCs) 
plus risk attributable to pregnancy’ ar abortion if the method fails {which 
varies with the effectiveness of the contraceptive method}. Data are shown 
in Table 1 below. The study concluded that mortality associated with all contra- 
Ceptive methods is below that of childbirth, except for OCs in women over 40 
who smoke. (Rates given for pill only/smokers for each age are for smokers 
as a class. For “heavy” smokers (more than 15 cigarettes a day), rates woul 
be about double: for “light” smokers (less than 15), about half} The lowest 









mortality °3 with the condom or diaphragm backed up by early abortion 
The studywmso concluded that OC users who smoke. especially over 30, have 
greater mortality osk than OC users who do not smoke. 


Table 1. Ask of thromboembolic and thrombotic disease associated with OCs 
increases with age after 30 and, for MI, is further increased by hypertension, 
hyperlipidemias, ebesity, diabetes, or history of preeclamptic toxemia. and 
especially ax smoking. The following chart gives a gross estimate of risk of 
death fromc:rculatory disorders associated with OC use. 

SMOKING HABITS AND OTHER PREDISPOSING 
SONDITIONS—-RISK ASSOCIATED WITH USE OF OCs 








Age Below 30 30-3¢ 40+ 
Heavy smexers (À 8 A 
Light smokes D c B 
Nonsmokess 
(no predisposing conditions: D cD c 
Nonsmoke:s 
(other prseispesing conditions) c C.B BA 





A-—-Use associated with very high risk. 
B--Use asenmatec with high risk. 
C—Use assaziatet: with moderate risk 
D--Use assamated with low risk 


Physician ane patient should be alert to earliest manifestations ot thromboem- 
bolic and trrambotic disorders (¢.9., thrombophlebitis, pulmonary embolism, 
Cerebrovasiumar insufficiency, coronary occlusion, retinal thrombosis, and 
meserteric thrombosis}. Should any of these occur or be suspected, discon- 
tinue OC immediately. A 4-6 fold increased risk of post-surgery thromboemboiic 
compheations has been reported in OC users. Ht feasible, discontinue OCs at 
least ¢ week: before surgery associated with increased risk of thromboem- 
doiism or nged immobilization. Before resuming OC atter major surgery 






or bedrest, valance risks of post-surgery thromboembolic complications with 
contraceptive:needs. Data suggest varicose veins substantially increase risk of 
superficial us thrombosis of the leg. the risk depending on severity of the 


varicosities 2. Ocular Lesions: Neuro-oculat lesions such as optic neuritis 
of retinal theembosis have bean associated with OC use. Discontinue OC if 
there is unsxolained, sudden or gradual, partial or complete lass of vision: 
onset of peeptosis or diplopia. papilledema: or retinal vascular lesions; and 
institute apermpriate diagnostic and therapeutic measures. 3. Carcinoma: 
Lang-tarm :ontinueus administration of natural or synthetic estrogen in cer- 
tain animate: creases certain tumors, benign or malignant, such as breast, 
cervix, Vagiam, uterus, ovary, pituitary and fiver. Certain synthetic progestogens,, 
none qurrermy in OCs, increase the incidence of mammary nodules, benign 
and malignant. in dogs. Severa: retrospective case-control studies reported an 
increased resative risk (3.1-13.9 times) associating endometrial carcinoma with 
prolonged use of estrogens in postmenopausal women. One publication re- 
ported the frst 30 cases submitted to a registry of cases of adenocarcinoma 
of the ende-natrium in women under 40 on OCs. Of the adenocarcinomas 
found in women without predisposing risk factors tor adenocarcinoma of the 
endometrium ‘e.g, irregular bleeding when OCs were first given, polycystic 
ovaries), nearty al occurred in women who had used sequential OCs, which 
are no lo marketed. No statistical association has been reported sug- 
gesting an incteasad risk of endometrial cancer in users of conventional com- 
bination or peagestogen-only OCs, although individual cases have been reporter 
Studies havæsnown no increased risk of breast cancer to OC or est er 
One study faund no overall increased risk of breast cancer in 0 
greater risk was suggested for OC users with documented 
ease and for ‘ong-term (2-4 years) users. Another st 
breast cance: among grandmothers or aunts 
among brea! cancer patients who had use 
more years tan among nonusers within 

an increasin: tisk of breast 
which incressed with g 
extended (ove: 6 
Gated With aog 


































y! ers, A pro- 
Und an increase in severity 
pared with nonusers. This 
i rs of use. Nonreversai ot dys- 
ise was suggested to predict progres- 
i Study disclosed an increased risk of cancer 
noma in situ) in OC users under 40, particularly 
use? OCs over 4 years. There have been other reports of 
r yperpiasia of the cervix in OC users. One study reported an 
iat'on buteen OC use and endocervical adenocarcinoma. In summary, 
tis no contamed evidence trom human studies of increased risk of cancer 
ssociated wit OCs. Close clinical surveillance of all OC users is, nevertheless, 
essentia’. in a! cases of undiagnosised persistent or recurrent abnormal vaginal 
bleeding, takewnpropriate diagnostic measures to rule out malignancy. Monitor 
OC users with a strong family nistory of breast cancer or who have breast 
nodules, fibrecystic disease or abnormal mammograms with particular care. 
4, Liver Umo: Sudden severe addominai pain or shock may be due to rupture 
and hemorrhage of a liver tumor There have been reports associating benign 
or malignant "wer tumors with short-term and long-term OC use. One study 
reported use © OC's with high hormonal gotency and age over 30 may further 
increase risk <f hepatocellular adenoma. Two studies relate risk with duration 
of use, risk bemy much greater after 4 or more years of use. Long-term OC users 
have an astirmited annual incidence of hepatocellular adenoma of 3-4/100,000. 
Although an crcommon lesion, it should be considered in women presenting 
with an “acute abdomen.” The tumor may cause serious or fatal hemorrhage. 
Patients with ¿ver tumors have demonstrated variable clinical features which 
may make preoperative diagnosis difficult. Some cases presented because of 
right upper quadrant masses, while most had signs and symptoms of acute 
intraperitonea::-hemorhage. Routine radiological and laboratory studies may 
not be helpful “Liver scans may show a focal defect. Hepatic arteriograph may 
be useful in dix gnosing primary liver neoplasm. 5. Use in or Immediate ly Pre- 
ceding Pregnancy, Birth Detects in Offspring, and Malignancy in Female Oif- 
pro: Use o!tamaie sex hormones—astrogenic and progestational agents 
ing early peegnancy may seriously damage the offspring. Females exposed 
in utero to diethyistiibestrol, a nonsteroidal estrogen, have an increased risk of 
developing in wier ite a form ot vaginal or cervical cancer that is ordinaril 
extremely rars This risk has been estimated to be of the order of 14 
axposures or ess. Although there is no evidence that OCs further enhance the 
risk of deveicaing this type of malignancy, such OC users should be moni- 
tored with pareu care. A high percentage of women exposed to diethyl- 
stitbestral (30-44%) have epithelial changes of the vagina and cervix. Although 
these changessare histologically benign. it is not known whether they are a pre- 
cursor of vageal! malignancy. Male children so exposed may develop uro- 
genital tract awmormaities. Although similar data are not available on other 
estrogens, it comot be presumed that they would not induce similar changes 
increased risko! congenital anomalies, including heart and limb defects, has 
been reported ‘allowing use of sex hormones, including OCs. in pregnancy, 
One case-contre: study estimated a 4.7-fold increased relative risk of limb- 
seduction defects in ntants exposed i utero to sex hormones (OCs. hor- 
mona! withdrawal tesis for pregnancy or attempted treatment for threatened 
abortion) Some exposures involved only a few days of treatment. Data sug- 
gest risk of lircn-reduction defects in exposed fetuses is somewhat less than 
W1000 five bivths. in a large prospective study, cardiovascular defects in 
children torn t women who received female hormones. including OCs, during 
tarly pregnaney occurred at 18 21000 births. compared to 7.84000 for 
children aot si exposed in uterc, These results are statistically significant 
A Welsh studystaund a statistically significant excess ot neural tube defects 
among offspring of prior OC users (within 3 months) than amang controls 
The incidence «' :win births may be increased for women who conceive shortly 
after discont 




















Of use. In the past. temale sex hormones were used during 
pregnancy in attempt to teat threatened or habitual abortion. There is 
evidence thal se:ragens are ineffective, and there is no evidence trom well 
controlled stumes that progestogens are effective for these uses. There is 
some evidence chat inploidy and possibly other types of polypicidy are 
increased among abortuses from women who become pregnant soon after 
ceasing OCs. cmbryos with these anomalies are virtuaily always aborted 
spontanecus! ether there is an overall increase in spontaneous abortion 
ct pregnanciescconceived soon after stopping OCs is unknown. If the patient 
has not adheres to the prescribed schedule, consider possibie pregnancy 
at the first missed period (pr 45 days from the last menstrual period if pro- 
gestogen-only 3s arz used) and discontinue OC use untit pregnancy has 
deen rulec out For any patient who has missed two consecutive periods. rule 














out pregnancy before continuing the OC. If pregnancy is confirmed, tell the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue OCs to become pregnant shoud use 
an alternate form of contraception for a period of time before attempting to con 
ceive. A 3-month period is supported by a study suggesting increased fre 
quency ot neural tube defects in women impregnated during the first 3 months 
aker cessation of OC use. Do not use progestogen-only or progestogen 
estrogen combinations to induce withdrawal bleeding as a pregnancy test 
&. Gall Bladder Disease: Studies report increased risk of gall bladder disease 
in OC or estrogen users. in one study, an increased risk appeared after 2 years 
of use and doubled after 4-5 years. In another study, an increased risk was ap 
paren between 6 and 12 months. 7. Carbohydrate and Lipid Metabolic Effects: 
ecause a decrease in glucose tolerance has been observed in a significant 
percentage of patients on OCs. prediabetic and diabetic OC users should "A 
carefully observed. An increase in triglycerides and total phospholipids has 
been observed in OC users but its clinical significance is unknown. 8. Elevated 
Biood Pressure: An increase in blood pressure has been reported with OC 
use. Hypertension may occur within a few months of beginning OCs. In the 
first year of use, incidence of hypertension may be no higher in OC users than 
in nonusers. Incidence in users increases with exposure and in the fifth year 
of use is 2.5-3 times that in the first year. Age is strongly correlated with 
hypertension in OC users. Women with a history of elevated blood pressure 
(hypertension). preexisting renal disease. history of toxemia or elevated blood 
pressure during pregnancy, familial tendency to hypertension or its conse- 
quences, or history of excessive weight gain or fluid retention during the men- 
strual cycle may be more likely to develop elevated blood pressure when 
given OCs and should be monitored closely. Even though elevated blood 
pressure may remain within the “normal” range, closely watch elevations. 
particularly for women with other risk factors for cardiovascular disease 
of stroke. High blood pressure may or may not persist after OC discontinu- 
ation. 9. Headache: Discontinue OC and evaluate the cause of onset or exac- 
etbation of migraine or development of a new pattern of headache which 
is recurrent, persistent, or severe. 10. Bleeding Irregularities: Breakthrough 
bleeding, spotting, and missed menses often make users discontinue OCs 
in breakthrough bleeding. as in all cases of irregular bleeding from the vagina 
consider nonfunctional causes. In undiagnosed persistent or recurrent abnor- 
mal bleeding trom the vagina, use adequate diagnostic measures to rule out 
pregnancy or malignancy, If pathology has beer excluded, time or anather 
formulation may solve the problem. While potentially useful in minimizing 
menstrual irregularity, change to an OC with a higher estrogen content only 
if necessary since this may increase risk of thromboembolic disease. Women 
with a history of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may tend to remain anovulatory or to become amenor- 
rheic after OC discontinuation. Women with these preexisting problems should 
be advised of this and encouraged to use other contraceptive methods. Post- 
use anovulation, possibly prolonged, may occur in women without previous 
irregularities, A higher incidence of galactorrhea and of pituitary tumors 
(8.9., adenomas) has been associated with amenorrhea in former users com- 
pared with nonusers. One stud a t6-fold increased incidence of 
pituitary prolactin-set ng patients with postpill amenor- 
rhea when ity. There is evidence of impair- 
g OCs in comparison with other 
to be independent of duration of use 
Nith time, there is an appreciable difference in 
omen for OC and other groups 30 months after dis- 
N control. For parous women the difference is not apparent 
is after cessation of contraception, 12. Ectopic Pregnancy. Ectopic 
as intrauterine pregnancy may occur in OC failures. In progestogen- 
ly OC failures. the ratio of ectopic to intrauterine pregnancies is higher than in 
nonusers, since the drugs are more effective in preventing intrauterine than 
ectopic pregnancies, 13. Breast Feeding. OCs in the postpartum period may 
interfere with lactation by decreasing quantity and quality of breast milk, A 
small fraction of OC hormonal agents has been identified in milk of mothers 
receiving OCs. Effects. if any, on the breast-fed child have not been deter- 
mined. Hf feasible, deter OC use until the infant has been weaned. Precautions 
GENERAL 1. Take a complete medical and family history before starting OCs. 
Pretreatment and periodic physical exams should include special reference to 
blood pressure, breasts, abdomen and pelvic organs. including Papanicoiaou 
smear and relevant tab tests. As a general rule. OCs should not be prescribed 
for tonger than 1 year without another physical. 2. Under the influence of 
estrogen-progestogen prapatations. preexisting uterine teiomyomata may 
enlarge. 3. Observe patients with a history of psychic depression and discon- 
tinue OCs if depression recurs to a serious degree. Patients becoming signit- 
icantly depressed while taking OCs should stop the OC and use an alternate 
method of contraception to determine whether the symptom is drug related. 
OCs may cause some tiuid retention. Prescribe with caution, and only with 
caretul monitoring, in patients with conditions that might be aggravated by 
fluid retention, such as convulsive disorders, migraine syndrome, asthma 
or cardiac, hepatic or rena! insufficiency. 5. Patients with a past history of jaun- 
dice during pregnancy have an increased risk of recurrence while using OCs. 
Discontinue OC if jaundice develops. 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be admin- 
istered with caution in such patients. 7 OC users may have disturbances in 
formal tryptophan metabolism that may result in a relative pyridoxine defi- 
ciency. The clinical significance is unknown. 8. Serum folate levels may be. 
depressed by OC use. Since the pregnant woman is predisposed to toiate, 
deficiency and incidence of folate deficiency increases with increasing gesta- 
tion, if a woman becomes pregnant shortly after stopping OCs, she may have 
a greater chance of developing folate deficiency and related complications. 
9. Advise the pathologist of OC use when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
affected by estrogen-cantaining OCs. For example: a. Increased sultobramo- 
phthalein retention. b. increased prothombin and factors Vi, VIH, IX and X: 
decreased antithrombin 3: increased norepinephrine-induced platelet aggrega- 
bility. c. Increased thyroid binding globulin (T8G) leading to increased Circu- 
lating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 
by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG, free T4 concentration is unaltered. d. Decreased 
Pregnandio! excretion. e. Reduced response to metyrapone test. f. increased 
phospholipids and triglycerides. g, Temporarily decreased glucose tolerance. 
11, Contact lens wearers who develop visual changes or changes in lens toler- 
ance should be assessed by an ophthalmologist and temporary or permanent 
cessation of wear considered. DRUG INTERACTIONS, OCs may be less effective 
and there may be increased breakthrough bleeding because of interactions with 
fitampin, isoniazid, ampiciitin, tetracycline, neomycin, penicillin V, chtoram- 
phenicol, sultonamides, ntrofurantoin, barbiturates, phenytoin, primidone, 
analgesics, tranquilizers, anti migraine preparations, and antihistamines. OCs 
may alter effectiveness of such other drugs as oral anticoagulants, anticonvul- 
sants. tricyclic anti depressants, antihypertensive agents (€.9., guanethidine), 
vitamins, hypoglycemic agents, tranquilizers, hypnotic preparations, and 
theophylline. CARCINOGENESIS See Warnings. PREGNANCY Pregnancy cate- 
gory X. See Contraindications and Warnings. NURSING MOTHERS See Con- 
traindications and Warnings. Adverse Reactions An increased risk of the 
following serious adverse reactions has been associated with OC use (see 
Warnings): thrombophiebitis, thrombosis, pulmonary embolism, coronary 
thrombosis, cerebral thrombosis, mesenteric thrombosis, liver tumors, cerebral 
hemorrhage, hypertension, gall bladder disease, congenital anomalies, neuro- 
ocular lesions, €.9.. retinal thrombosis and optic neuritis. Raynaud's disease, 
arterial thromboembolism. The toltowing adverse reactions have been reported 
in OC users and are believed to be drug related: bieeding irregularities (break- 
through bleeding. spotting, missed menses during treatment, amenorrhea 
after treatment). gastrointestinal symptoms, (nausea, vomiting, bloating,. 
abdominal cramps). dysmenorrhea, infertility after discontinuance of treat- 
ment. edema, chioasma or melasma which may persist after drug is discontin- 
ued, Oreast changes (tenderness, enlargement, and secretion). intolerance to 
contact lenses, change in corneal curvature (steepening), change in weight 
{increase or decrease}, change in cervical erosion and cervical secretion, possi- 
ble d:minution in lactation when given immediately postpartum. cholestatic 
jaundice, migraine, increase in size ot uterine leiomyomata, rash (allergic). 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis, 
profactin-secreting pituitary tumors, childiains. The following adverse reactions 
have been reported in OC users and the association has been neither confirmed 
nor refuted: premenstrual-like syndrome, cataracts, changes in libido, chorea. 
changes in appetite. cystitis-like syndrome. headache, nervousness, dizziness, 
hirsutism. lass of hair, erythema multiforme, erythema nodosum. hermorrha- 
gic eruption, vaginitis. porpyhria, impaired renal function, malignant nephro- 
sclatasis (hemolytic uremic syndrome}. information tar the Patient (See Patient 
Package insert} 
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Intraperitoneal immunotherapy of epithelial ovarian carcinoma — 
with Corynebacterium parvum 
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Corynebacterium parvum was administered intraperitoneally to 21 patients with epithelial ovarian cancer, 
Nineteen patients had surgically measurable disease and two received adjuvant therapy. Surgically 
confirmed responses were documented in six of 19 patients (31 .6%), with two’complete responses 

(10.5%) and four partial responses (21.1%). Three patients (15.8%) had stable disease, and 10 patients 

` (52.6%) had disease progression. The mean survival of the patients who had a complete response was 
35.5 months; the four patients who had a partial response the mean survival was 26.6 months, and’ of the 
nonresponders the mean survival was:12.6 months (p< 0.02). The mean survival of the entire group was 
18.2 months. Initial response and patient survival correlated with the amount of disease pretreatment. 
Thus six responding patients had <5 mm maximum diameter tumors, that is, minimal residual disease. 

: Toxicity i in the 86: courses of therapy included abdominal pain in 78% of cases, fever in 56%, nausea in 
40%, and vomiting in’ 22%. Stimulation of cytotoxic lymphocytes resulted from the administration of C. 


"parvum, which induced a significant increase of both intraperitoneal natural killer lymphocyte cytotoxicity 
: and antibody-dependent cell-mediated cytotoxicity in six of nine patients tested; these two. types of 
cytotoxicity corre! lated with response to therapy and may be partially responsible for the surgically 


"documented tumor regression. While the clinical usefulness of intraperitoneal C. parvum is limited because 
; of its toxicity, intraperitoneal immunotherapy may prove useful in patients with minimal residual ovarian 
a ‘Cancer when more refined agents become available. (AM J OBSTET GYNECOL 1985;152:1003-10:) 


> Key words: Intraperitoneal immunotherapy, ovarian cancer, Corynebacterium parvum’ 


It has been documented that intraperitoneal Cory- 
nebacterium parvum produces a significant antitumor ef- 
fect in some patients who have minimal residual epi- 
‘thelial ovarian cancer found at second-look laparot- 
omy.' In addition, intraperitoneal immunotherapy with 
C. parvum has been effective in the palliation of 
ascites in patients with more advanced intra-abdominal 

~disease.”* 
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Patients with persistent epithelial ovarian malignan- ee 
cies documented at second-look laparotomy who have 
undergone combination cytotoxic chemotherapy are- 
deficient in both natural killer and antibody-dependent 
cell-mediated cytotoxic effector lymphocytes in the — 
peritoneal cavity.’ These lymphoid cells also show de- = 
fective cytotoxic function in response to the in vitro 
agents that normally activate these cells, for example, 

C. parvum and interferons. This deficiency may be par- ; 
tially responsible for tumor proliferation and/or dis- ca 
semination in the peritoneal cavity of these patients. 

However, in patients who have minimal residual ep- 
ithelial ovarian cancer documented at second-look lap- 

arotomy, the intraperitoneal instillation of multiple — 
doses of C. parvum significantly activates both natural 
killer cytotoxic effector lymphocytes,’ and antibady-de- 
pendent cell-mediated cytotoxic effector lymphocytes. 
in the peritoneal cavity.' The activation of these peri: 
toneal lymphoid cells may be responsible for tumor < 
regression observed in some patients. 

In our previous report of 1] patients with disease 
evaluable for response," five patients (45%) had sur- l 
gically documented responses. The present report fur- 
ther documents the treatment outcome, toxicity, and 
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able L Characteristics of patients treated with intraperitoneal C. parvum 
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alier Largest residual Number of Initial ge aif 
‘nO. tumor courses response Follow-up 
SN RE HI Serous 3 1-3 mm 4 CR Died 10/82 
2 45 HI Serous 3 5 cm 3 PD Died 4/8057 
28 48 Tl Serous 2 1-2 mm 4 ER Died 8/82 
as 41 TV Serous 3 Positive cytology 8 SD Died TI/8P 
By 44 TH Serous 3 NED 4 NED* Alive with recurs. 
rence 2/84 
6 47 IV: Poorly differ- 3 4-6 mm nodules 3 PR Died 9/82 
entiated 
T 40 Hl Poorly differ- 3 4-6 mm nodules 4 SD Died 4/82 
a entiated 
8 60 HI Undiffer- 3 2mm 3 PD Died 9/81 
; : entiated 
eee Qo es BO Ul Serous 3 NED 3 NED* NED. 10/84 
10° 46 HI Serous 3 2-3 mm l PD Died. 5/82 
tì 56 IV Serous 3 1-3 mm 4 PD Died 12/82 
12 52 It Poorly differ- 3 Positive cytology 4 PD Died 7/83 
: entiated 
13 49 IH Mucinous 3 5-6 mm 4 SD Died 9/84 
14 41 IH Serous 2 Positive cytology 9 PD NED 9/84 
SER to) 39 IMI Serous 2 2-3 mm 7 PR NED 9/84 
Piy 16 34 Ut Serous 3 4mm 2 PR Alive with recur- 
Loe ae rence 9/84 
ce ie 55 IV Serous 3 3-4 mm 8 PR Died 7/82 
18 54 Il Serous 3 2-3 mm 8 PD Died 7/84 
19 51 In Serous 2 >15 em 4 PD Died 1/84 
20 60 IIc Serous 3 >1.5 cm 3 PD Died 6/83 
21 47 HI Serous 3 >1.5 cm 2 PD Died 9/83 














CR = Complete response; PR = partial response; SD = stable disease; PD = progression of disease; NED = no evidence of 


_ disease. 
* Adjuvant treatment. 


x survival of the 21 patients who have now received in- 
__ traperitoneal C. parvum in this phase I-II “salvage” 
_ treatment regimen for advanced epithelial ovarian 
cancer. 


: Material and methods 
Patients. A total of 21 patients were treated with 
_ intraperitoneal C. parvum, with use of protocols ap- 
_ proved by the Human Subject Protection Committees 


_ of the University of California (Los Angeles) School of 


- Medicine, the Dana-Farber Cancer Institute, and the 
n Brigham and Women’s Hospital. All 21 patients were 
evaluable for studies of toxicity, and 19 patients were 
_ surgically evaluable for response to G. parvum. Char- 
acteristics of each patient are listed in Table I. 

All patients underwent a second-look laparotomy or 
: laparoscopy at the University of California (Los An- 
geles) or the Brigham and Women’s Hospital before 
“treatment with intraperitoneal C. parvum. Treatment 
: catheters were placedat the time of surgicalexploration 
as described below.: No patient had evidence of disease 
oS outside. the peritoneal cavity documented by physical 
_ examination, chest x-ray, and computerized axial to- 
mography ‘of the pelvis and abdomen. 





Patients ranged in age from 35 to 60 years with a‘ 
median age of 48 years. Before initial therapy one pa- 
tient was classified as International Federation of Gy- 
necology and Obstetrics Stage HC, 16 patients as. 
Stage III, and four patients as Stage IV, based on small 
pleural effusions that disappeared in response to che- 


motherapy. At the initiation of intraperitoneal therapy, 


no patients had documented extraperitoneal disease. . 
Residual tumors before C. parvum therapy ranged 
from microscopic to 5 cm in maximum diameter. Three 
patients (15.8%) had microscopic disease defined 
by positive peritoneal cytologic findings, 10 patients 
(52.6%) had measurable disease <5 mm maximum di- 
ameter, three patients (15.8%) had disease ranging 
from >5 mm to 1.5 cm, and three patients (15.8%) had 
disease >1.5 cm. Additionally; C. paroum was used as 
adjuvant therapy for two patients who had no evidence 
of disease at second-look laparotomy. Papillary serous 
cystadenocarcinoma was the predominate histologic 
type. Most tumors were poorly differentiated; 17 of 21. 
were grade 3 (of 3 grades). 
Before immunotherapy each patient had undergone 
6 to 12 months of intravenous treatment of combina- Si 
tion chemotherapy with cyclophosphamide, doxorubi- _ 
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cin, and cisplatin, followed by a second-look laparotomy 
or laparoscopy, at which time 1 or 2 Tenckhoff cath- 
eters were placed surgically. The reassessment opera- 
tions were performed 4 to 6 weeks following the final 
“course of C. parvum to evaluate response in those pa- 
tients who remained clinically free of disease at the 
completion of therapy. 

_ Intraperitoneal catheters. Tenckhoff peritoneal di- 
alysis catheters were used for administration of intra- 
peritoneal immunotherapy. The indwelling catheter fa- 
-cilitated repeated administration of C. parvum, multiple 
‘sampling of peritoneal washings for cytology, and cy- 
totoxicity assays of peritoneal lymphoid cells. 
A standard operative technique was used for inser- 
tion of the catheters. With the patient under general 
~anesthesia, a transverse incision was made in the mid- 
Jine of the abdomen: The technical details for the in- 
sertion of the dialysis catheter have been previously 
described! The Tenckhoff catheter is inserted with the 
| tip of the catheter directed toward the pelvis. When a 
‘second catheter was placed, its tip was directed ceph- 
-alad inthe right paracolic gutter. The free end of the 
ckhoff catheter was tunneled through the super- 
ficial fascia and: brought out through a small stab in- 
cision about 10 cm lateral to the midline. 

< Dialysis fluid was instilled into.the abdominal cavity 
(Impersol with 1.5% dextrose, Abbott Laboratories, 
North Chicago, Illinois, or Dyalasate with 1.5% dex- 
~trose). The fluid had been warmed to 37° C, supple- 
mented with 500 U/L of sodium heparin (Panheparin, 
“Abbott Laboratories) and 4 mEq/L of potassium 
chloride. 

After the operation, intermittent peritoneal lavage 
was performed with use of 1 to 2 L of warmed dialysis 
fluid until the peritoneal washings were free of blood. 
Lavage was performed every 4 to 8 hours until the fluid 
was clear, which usually took 2 to 3 days. Thereafter, 
lavage was performed daily until the first C. parvum 
treatment, 7 to 10 days after insertion of the Tenckhoff 
catheter(s). 

Following treatment with C. parvum, the catheter was 
flushed daily with 50 ml of saline solution and 10 ml 
of heparinized saline solution. Lavage was performed 
twice weekly with 1 L of warmed dialysis fluid to main- 
tain patency of the peritoneal catheters. At each lavage, 
fluid was examined cytologically for malignant cells, 
and cultures were taken. Distribution of dialysis fluid 
throughout the peritoneum was confirmed by radio- 
nuclide scintigraphy with use of technetium 99m sulfur 

colloid. 

C. parvum administration. C. parvum (Coparvax, 
Burroughs Wellcome, Research Triangle Park, North 
Carolina) was administered intraperitoneally every 2 
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weeks. The dosage of C. parvum was initially 250 pg/ 
mê, which was repeated for the second cycle, and then 
escalated by doubling the dose to 500 pg/m”, 1000 pg 
m?, 2000 g/m*, and 4000 pg/m? until a maximally 
tolerated dose was attained, and/or four symptomatic 
courses had been given. During the study the maximum 
dose administered was 4000 pg/m’, and the maximum 
number of courses was nine. : 

Thirty minutes before each administration of G. parso- 
vum, patients were premedicated with 50 mg of di- 
phenhydramine hydrochloride and 650 mg of acet- 
aminophen orally. The latter was given every 4 hours 
for the first 48 hours after treatment. Following pre- | 
medication, 2 L of dialysis fluid was instilled into the oe 
abdominal cavity and recovered for cytologic and ims: 
munologic studies. Then 1750 ml of warmed dialysis 
fluid was instilled, and C. parvum in 250 ml normal 
saline solution (Abbott Laboratories) was infused int 
the peritoneal cavity over 1 hour, The exteriorized en 
of the Tenckhoff catheters were aseptically resealed. 
Toxicity was monitored as previously described.’ 

Evaluation of response to therapy. Cells for cytologic 
analysis and immunologic assays were obtained at least 
weekly by peritoneal lavage. Blood samples were ob: 
tained weekly for immunologic assays. 

A reassessment laparoscopy. or laparotomy. (“th 
look”) was performed at the conclusion of intrap 
toneal C., parvum treatment in all patients who. we 
clinically free of disease. In order to accurately doc 
ment surgical response, all patients had their opera- 
tions carried out at either the University of California = 
(Los Angeles) or at the Brigham and Women’s Hospital i 
by the same surgeons who performed the initial op- 
eration. The technique of second-look laparotomy had.” 
been. described by members of our groups.” * In pa- 
tients without macroscopic evidence. of disease, peri» 





























toneal washings were examined for cytologic evidence 
of malignancy and multiple intraperitoneal biopsies 
were performed. 

The duration of response was measured from the 
initiation of immunotherapy. Survival is measured 
from both the initial diagnosis and from the initiation 
of immunotherapy to the last patient follow-up. or 
death, Standard actuarial life-table analyses were used 
for survival calculations" and tests of significance.” 

Separation of peritoneal cells. Peritoneal lavage was 
performed twice weekly after C. parvum administration 
with use of 2 L of dialysis fuid, which was instilled” 
intraperitoneally as previously described.’ Then ap- 
proximately 500 to 1000 ml were withdrawn for cyto- 
logic assays and determinations of natural killer and : 
antibody-dependent cell-mediated cytotoxicity. Cells 
were centrifuged at 300 g for 10 minutes, washed, re 
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Fig, 1. Survival of patients treated with intraperitoneal ©. par- 

_ um according to response is presented. Six patients who re- 
sponded (CR + PR, complete plus partial response; soli line) 

“had..a‘mean survival of 30.2 + 5.5 months compared to 13 
nonresponding patients (SD + PD, stable disease iu. pro- 

gression of disease; broken line) whose mean survival was 
“12.6. 2.9 months (p < 0.02). 


suspended in RPMI medium, and examined with 


oe Wright’s stain for differential counts. Lymphacytes 


_ were isolated by Ficoll-Hypaque density gradient, in- 
cubated with carbonyl iron, and separated over a 
~ magnet.” 

Natural killer lymphocyte cytotoxicity. Sacural 
killer cytotoxicity was evaluated by a previously de- 
scribed procedure.” * *'Cr—labeled K562 target cells 
w (1-x. 10") were mixed with varying numbers ci sepa- 
: rated peritoneal lymphocytes, at effector-to-target ra- 
dios of 25:1 and 10:1. Cultures were incubated im V- 
well microtiter plates for 3 hours at 37° C. Supernatant 
a was collected and "Cr release assayed by gamma emis- 


o sion: Percent of lysis was calculated as foBows 


5 {cpm = counts per minute): 


(cpm experimental group) — 
(cpm background) 





> x 100 
(cpm maximal release) — 


{cpm background) 


Addition. of detergent (Triton X) evaluated maximal 
‘release, while culturing of target cells alone sersed as 
- background release. 

Antibody-dependent cell-mediated cytotoxicity. 
. The technique for evaluation of blood and perito- 
` neal antibody-dependent cell-mediated. cytotoxicity has 
_ been previously reported." An epithelial ovarian car- 
cinoma cell line (OVGA433) was used as the tumer tar- 
o in all assays." Targets were labeled with “Cr by 
incubation at 37° © for 30 minutes in culture mediam. 
After labeling, tumor cells were washed twice ia me- 
dium without “Cr and incubated for 30 minutes at 37° 
CG with. nonimmune rabbit serum or absorbed rabbit 
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Table II. Survival of patients: receiving 
intraperitoneal C. parvum according to response 
Status 










Survival 
(no)* 


Patients 
(n) 


Initial 
response 


Surviving 


(n) 

















55.54 45. 


Complete 2 10.5 0 

Partial 4 21.1 2 26.5 8.7 
Stable 3 15.8 0 QF tb g4 
Progression 10 52.6 l 9.8 + 2.9 
Total 19 100.0 3 18.2 + 3.2 





*Measured from initiation of immunotherapy with C, par- 
vum to last follow-up or death of patient; mean + SE. 


heteroantiserum generated as previously outlined: 
Target cell suspensions were added to microtiter plates l 


containing peritoneal cells at effector-to-target ratios of 


25:1 and 10:1 and centrifuged at 250 g for 7 minutes, 
100 ul samples. of supernatant were removed for assay 
in a gamma counter. The activity of 'Cr released into 
the supernatant during incubation was expressed with 
use of the same formula outlined above for natural 
killer cytotoxicity. Spontaneous background release was 
determined by target cells in the presence of antibody 
but without effector cells. Maximum release was eval- 
uated by the addition of detergent. | 


Results 


Response to immunotherapy. Two patients had 
complete surgical responses documented by laparot- 
omy (Table If). Both patients initially had small mac- 
roscopic disease measuring 1 to 3 mm in maximum 
diameter. Mean survival time (from initiation of im- 
munotherapy to death from disease) for patients with 
a complete surgical response was 35.5 + 4.5 months. | 
Both of these patients had received four courses on 
intraperitoneal C. parvum. 

Partial surgical responses were observed in four pa- 
tients. The mean survival for this group was 26.5 + 8.6 
months. Of the two surviving patients who had a partial 
response, one is clinically free of disease 38 months 
following therapy and the other is alive but developed 
a recurrence in the subcutaneous tissue of the anterior 
abdominal wall 24 months following therapy, though 
there is no other evidence of systemic disease: 

Overall, the mean survival from e of treatment of 
patients who responded was 30.2.+ 5.5-months com: 
pared to a mean survival of 12.6 + 2.9 months. for 
patients who did not respond (p< 0.02) (Fig. 1). The. 
mean survival of the entire patient group was ‘18.2 
months, 

All six patients who responded to treatment had minme 
imal residual disease of <5. mm. maximum tumor di- = 
ameter (Table IID). No response was seen in the five 
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‘Table III. Survival and response status of patients receiving intraperitoneal C. parvum by maximum 


‘residual disease diameter 















Complete 
response plus 
partial response 





Evaluable 
patients (n) 





Residual disease 





Microscopic 3 0 0 
> Micro. to 5.mm i 6 55 
>5 mm to 1.5 cm 2 0 0 
“Som 3 0 0 
Total 19 6 31.6 













Progression of 
disease 






Stable disease 
Survival 
(maj 











1 33 2 67 314 t 8.3 
0 (i 5 45 21.0 £45 
2 100 0 0 18, 9 + 3.0 
0 0 3 100 272 OF 
3 15.8 10 52.6 18.2 + 3.2 





i patients whose tumors were >5 mm maximum tumor 
dimension. Longer survivals. were also documented in 
patients with smaller tumor dimensions (Fig. 2). The 
mean survival status of patients according to initial tu- 
mor burden:is-also listed in Table IH. 
Three patients had stable disease during treatment, 
and their mean survival was 19.7 + 3.4 months. Ten 
patients had disease progression, and their mean sur- 
< vival was 9.8 + 2.9 months. 
‘The two patients in whom C. parvum was used as 
- adjuvant therapy are alive: one patient is free of disease 
41 months following treatment, and one has had a re- 
currence clinically after 42 months. 
Toxicity. Side effects were monitored in 21 patients, 
ho received a total of 86 courses of intraperitoneal 
mmunotherapy (Table IV). Abdominal pain occurred 
“in 78% of courses and often required narcotic anal- 
- gesics for relief. Fever (>38° C) was associated with 56% 
of treatment courses, despite the prophylactic admin- 
istration of oral acetominophen. Nausea occurred in 
40% and vomiting in 22% of courses, but these were 
‘controlled with antiemetics and were dose limiting in 
only one poe Hypotension ‘was associated with 
seven courses (8%) and appeared to be related to rapid 
fluid shifts ri the peritoneal cavity. In five of these 
-instances the patients had been receiving propranolol 
or levantradol, which could have compromised the pa- 
‘utient’s ability to compensate for the acute hypovolemia. 
However, in each case the hypotension responded 
promptly to the intravenous administration of crystal- 
oids, and vasopressor medications were not required. 
- Several complications were related to use of the 
Tenckhoff catheters. Two episodes of infection were 
noted. In one patient the catheter was colonized with 
Staphylococcus epidermidis without signs of intraperito- 
neal infection; in a second patient, overt peritonitis de- 
-veloped secondary toa $. aureus infection. Both patients 
responded promptly to antibiotic therapy. 
= There have been two episodes of significant intra- 
peritoneal bleeding. In one patient an asymptomatic 
oe hematoma was discovered at the time ota second-look 















laparotomy. A hematoma had formed at the site of the 

Tenckhoff catheter, which had eroded into the mess = 
entery of the ascending colon. To avoid potential com- <° 
promise of the colonic vasculature and to rule out per ; 
sistent malignancy, a segmental resection of the af 
fected portion of the large bowel was performed, The 
patient recovered without subsequent complications. In 
a second patient an episode of intra-abdominal bleed- 
ing resulted from diffuse peritonitis not associated with 
infection. At exploratory laparotomy the bleeding was 
easily controlled by electrocautery. 

The extent of adhesion formation varied consider 
ably. In one patient, repeated intraperitoneal: admin 
istration of C. parvum was associated with severe ad} 
sions. In two patients, adhesions formed after the 
sertion of the Tenckhoff catheter and before int 
peritoneal instillation of C. parvum. In most other pa 
tients who had not formed extensive adhesions follow- 
ing previous surgery for their ovarian tumors, only 
minimal adhesions developed in response to the sube 
sequent intraperitoneal C. parvum. However, loculation 
of dialysis fluid or cogging of the catheter required 
replacement of the Tenckhoff catheter in six of the 21. oe 
patients (28.6%). a 

C. parvum administration was. not associated wi thec 
matologic, renal, hepatic, or neural toxicity: No acute 
or chronic systemic hypersensitivity reactions were en- ; 
countered. 

Host cells infiltration of the peritoneal cavity- After Ae 
the intraperitoneal injection of C. parvum, there was a 
marked increase in the number of cells that could be 
lavaged from the peritoneal cavity.'° In the initial 24- 
to 48 hours following treatment, polymorphonuclear s 
leukoeytes predominated, but over the next Fto 14 days »- 
mononuclear phagocytes represented the pr edominant i 
cell type in the peritoneal cavity. 

Natural killer cytotoxicity. Before treatment, all pa- < 
tients who were evaluated demonstrated low levels of 
peritoneal natural killer cytotoxicity.’ Following intra-_ 
peritoneal C. parvum treatment, six of nme patients 
tested (67%) exhibited an increase in natural killer lym- 
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-o Fig. 2. Suivivat of patients compared to the maximum arsount 
of residual. tumor at the initiation of intraperitoneal immu- 
we notherapy i is presented. The mean survival of patients whose 





oo maximum: disease was <5 mm in largest diamerer was 


18.0: 4.1.9 months (——-); versus 18.0 + 3.0 months fo 
Hens whose tumors were between >5 mm “1.5 cm (i and 
QT #0, 7 months for patients with tumors >1.5 cm t---), 

| There was no statistical difference between the survival of 
patients in the group with minimal residual disease compared 
to those with optimal tumor status (1.5 cm disease), However, 
both of these survival curves were significantly differem: from 
those.of patients with nonoptimal disease (>1.5 cm maximum 
tumor diameter, p < 0.01). 


r pa- 








phocyte cytotoxicity. Two patients showed a boas: of 
natural killer cytotoxicity following treatment with a 
dose level of 250 pg/m® of C. parvum as well as two 
patients after 500 pg/m? and two patients after 1000 
n pg/m”. The maximal level of increase in natural ker 
cytotoxicity was noted on day 7 following treatment; 

-by day 14 the peritoneal natural killer activity had de- 
| creased to baseline levels in all patients. 

Of the six patients who exhibited significant brests 
in natural killer cytotoxicity, three patients respoacded 
to intraperitoneal therapy (one complete response, wo 
i partial), one patient had stable disease, one remained 
- free of disease following adjuvant therapy, and’ one 
-developed disease progression. Of the three paverts 
whose natural killer cytotoxicity remained at low levels 
_in the peritoneal cavity, none responded to intraperi- 
-toneal therapy; one had stable disease, and two had 
_ disease progression. 

ue Although most patients demonstrated a modes in- 
crease in blood natural killer levels, there were no con- 
Sen changes i in these values. 

a _Antibody-dependent cell-mediated cytotoxicity. 
i Nine patients had evaluation of peritoneal antibedy- 
: dependent cell-mediated cytotoxicity: during therapy. 

_ The highest pretreatment values for each patient 
‘ranged from 0% to 7% specific lysis at 4 hours. A sig- 
“nificant i increase in antibody-dependent cell- mediated 
eyrotonic activity was observed - in six of nine patieris 














Am J Obstet Gynecol 


Table IV. Toxicity from intraperitoneal Go 
parvum (86 courses) 





Occurrence of side 








effects 
Abdominal pain 67 -178 
Fever (>38° C) 48 56 
Nausea 34 40 
Vomiting 19 22 
Hypotension 7 8 
Infection 2 2 
Bleeding 2 2 





(67%) during the first four courses of treatment. The 
most impressive and consistent increase in activity was 
observed in one of the complete responders. No pa- 
tients with stable or progressive disease had a significant 
boost of intraperitoneal antibody-dependent cell-me- 
diated cytotoxic activity. 

Blood antibody-dependent cell-mediated cytotoxic 
measurements did not generally correlate with the time 
of treatment or with the response, although some pa- 
tients exhibited modest boosts of the cytotoxicity. 


Comment y 

Since the persistence of cancer documented at seéc- _ 
ond-look laparotomy for patients with epithelial ovar- . 
ian malignancy is 60% to 70%, the need for improved. 
primary or secondary therapies is crucial if survival and 
cure rates are to be improved for this disease. 

Second-line or “salvage” chemotherapies have gen- 
erally been unsuccessful when administered systemi- 
cally. Therefore, newer therapeutic approaches’ are 
being investigated. Intraperitoneal therapy is theoret- 
ically appealing, because the therapeutic agent can be 
brought into direct contact with the tumor cells in the 
peritoneal cavity, and much higher concentrations of | 
drugs can be delivered.“ Biologic response modifiers 
have been most successfully employed when the agent 
is brought into direct contact with the tumor cells, either 
by intralesional or intracavitary injection and when the 
initial tumor burden is minimal.” 

The use of intraperitoneally administered C. parvum 
as a biologic response modifier is based on extensive 
preclinical data generated in our laboratories with use’ 
of a C3HeB/FeJ murine ovarian cancer model. ‘This 
ovarian cancer model permits the evaluation of the in- 
traperitoneal instillation of biologic response modifiers © 
and other drugs." Tumor regression and prolonged 
survival occurred when C. parvum was administered 
intraperitoneally to mice beari ing Ovarian tumor trans- > 
plants. The fraction of long-term survivors correlated 
with the dose administered. Moreover, intraperitoneal. 





























_C. parvum instillation was effective against 10° tumor 
“cells but not against 10°. 
-. Our present report of this phase I-I clinical study 
: of the intraperitoneal instillation of repeated and es- 
-calating doses of C. parvum documents tumor regres- 
“sion in patients with minimal residual ovarian cancer 
(5 mm maximum diameter) in the peritoneal cavity. 
Patients whose tumors were of larger dimension did 
not respond to this immunotherapeutic approach, even 
when the tumor was in a single location. 
Patients who responded to intraperitoneal C. parvum 
had a longer survival from the time of treatment com- 
“pared to patients who did not respond. However, since 
overall survival from the initial diagnosis to final follow- 
up did not differ statistically for the two groups, the 
treatment per se may not have influenced survival. 
In patients who responded to intraperitoneal C. par- 
' vum, peritoneal lymphocytes exhibited increased nat- 
ural killer and antibody-dependent cell-mediated cy- 
“totoxicity. Although a positive trend existed, the num- 
bers of patients in this series are too few to establish 
any significant correlation. These effector cells may be 
partially responsible for tumor regression in these pa- 
: tients.'*° Simultaneous measurements of blood natural 
killer and antibody-dependent cell-mediated cytotox- 
icity demonstrated that blood values did not correlate 
with response and that the immunologic induction of 
ytotoxic lymphocytes occurred principally in the peri- 
oneal cavity. This may be significant, because the ac- 
‘tivation of regional intraperitoneal effector cells may 
be necessary for tumor control and may in part explain 
‘the mechanism of action of intracavity biologic re- 
sponse modifier administration. These data may also 
help to explain why most trials of systemically admin- 
istered biologic response modifiers have produced only 
an occasional complete clinical response.” 
The toxicity of intraperitoneal C. parvum was signif- 
„icant and the technique is somewhat cumbersome, be- 
-cause the catheters require surgical placement and daily 
maintenance. The instillation of this agent induces an 
intense inflammatory response, which is probably re- 
_ sponsible for its antitumor activity, but it also tends to 
produce intraperitoneal adhesions, resulting in mor- 
. bidity and catheter dysfunction. These features limit 
the potential clinical usefulness of this immunothera- 
"peutic approach. 
Since the intraperitoneal administration of a biologic 
response modifier can produce tumor regression in 
“(some patients with minimal tumor burden, more re- 
~ fined and less toxic agents need to be developed for 
this: purpose. Biochemically treated fractions of non- 
-= specifie biologic response modifiers are being devel- 
oped and, in a murine system, appear to have aug- 


















“mented antitumor activity with lower morbidity com- - 


pared to C. parvum." Also, these immunologic agents : 

may prove to be synergistic with cytotoxic agents." 
Because of recombinant genetic technology, large 

amounts of biochemically pure biologic response mod- 


ifiers are becoming available. In particular, recombi 


nant interferons, which are potent activators of cyto- —. 
toxic lymphoid effector cells, are now available for clin- 
ical trials. 


agent can also produce tumor regression in patients — 
with small residual tumors and that the toxicity of this 
agent is less than that with C. parvum." 

In the future intraperitoneal immunotherapy may. ~ 
prove useful as adjuvant treatment in patients with ep- 


ithelial ovarian cancer in histopathologic remission or: 


effective in combination with cytotoxic chemotherapy, . 
which is clearly immunosuppressive in the peritonea 
cavity of patients with ovarian cancer.’ 
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-Surgical problems in the management of giant fibroadenoma of 


. the breast 


_ Carl Davis, Jr., M.D., and V. Patel, M.D. 
‘Chicago and Skokie, Ilinois 


Giant intracanalicular fibroadenoma is reported to be the most common cause of a massive, deforming 
enlargement of one breast in the female adolescent. It occurs infrequently and has a varied histopathologic 
pattern. It is suggested that obstetricians and gynecologists should have an awareness of this potentially 
malignant tumor of the breast with its associated problems of diagnosis and surgical management. 
_ Consideration of these huge breast tumors in relation © other similar breast lesions is presented in order 
to emphasize differential characteristics and treatment. (Am J OBSTET GYNECOL 1985;152:1010-5.) 








oe Giant fibroadenoma of the breast is a fibroadenoma 
_ of large size that involves the major portion of the 
- breast. The clinical features, the pathologic patterns, 
and the surgical management of representative cases 
of giant intracanalicular fibroadenoma are presented, 





Case reports 

- Case 1. In 1943 O. W., a black female, 17 years of 
_ age, presented with a massive, painful enlargement of 
-the right breast which had developed over a 2-vear 
period. No discharge was noted. The patient's general 
© health was good. Menstruation was normal. 

~The physical examination was negative except for the 
- massive enlargement of the right breast (F ig. 1). Duased 
_ Superficial veins were noted in the skin. The nipple was 
_ distorted. The large, firm tumor was considered (o be 
~ a giant fibroadenoma. The left breast and the axillary 
__ lymph nodes were negative to palpation. 

At the operation an enormous, apparently benign, 
"encapsulated tumor, which seemed to involve the entire 
breast; was removed through a semilunar, inframarm- 
mary incision. The postoperative course was unewent- 
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ful. The gross examination of the breast specimen re- 
vealed a large, gray-tan, encapsulated tumor that in- o: 
volved the entire breast. Histologic studies of the tumor. 
disclosed an intracanalicular and pericanalicular fi- 
broadenoma without evidence of malignant neoplasia. 
The patient was lost to follow-up in the dispensary © 
clinic. : 
Case 2. In 1975 E. W., a 25-year-old black woman 
had a giant-size intracanalicular fibroadenoma (Fig. 2). 
removed at another hospital through a transverse, el 
liptical incision that sacrificed the nipple-areolar com-' 





plex. The postoperative course was uneventful. Patho- co 


logically, the tumor was benign, weighed 41% pounds, 
and was 16 cm in diameter. It was lobulated-and rub- 
bery and was composed of a white, fibrous, trabecular 
component and a yellow, slightly bulging, lobulated 
component. The histologic appearance of the tumor 
was similar to that of an intracanalicular fibroadenoma: 
without evidence of malignancy (Fig. 3). 

Five years after surgical removal of the breast lesion, 
the patient requested reconstruction. At this time, there. 
was no evidence of recurrent tumor. Breast reconstruc 
tion with a silicone gel implant was deferred for various 
reasons. ence 

Case 3. In 1978 K. R., a 23-year-old black woman, ~ 
was initially treated at another medical institution for 
a massive enlargement of the right breast. Her gëneral 
health was good. Menstruation was normal. © 0o00 o 

In an effort to reduce the size of the breast, a re- 
duction mammoplasty was recommended and per- _ 
formed by members of the plastic surgical section, 
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Fig. 1. Enlargement of the right breast in a 17-year-old girl 
caused by a giant intracanalicular fibroadenoma. 


Transplantation of the nipple-areolar complex resulted 
in necrosis and subsequent development of a white scar 
in the center of the breast. A fibroadenoma was also 
removed from this breast. 

Two years following the reduction mammoplasty, the 
patient, now 25 years of age, complained of a persistent 
enlargement of the right breast as well as some lumps 
in the enlarged left breast. The right breast was en- 
larged by a huge, firm mass that occupied the greater 
part of the breast. A white, circular scar was promi- 
nently observed in the middle of the breast. Numerous, 
movable, walnut-size fibroadenomas were present in 
the enlarged left breast (Fig. 4). 

Surgical treatment was recommended. Through a 
curved submammary incision, an enormous, encapsu- 
lated, multilobular tumor was delivered and removed 
with some difficulty because of the previous plastic op- 
eration. Two fibroadenomas were removed from the 
left breast. The postoperative course was uneventful, 
with discharge from the hospital on the fifth day after 
the operation. 

The surgical specimen from the right breast con- 
sisted of a large, multilobulated tumor, weighing 1423 
gm and measuring 21 x 16 x 11 cm (Fig. 5). The ap- 
pearance of this tumor was consistent with a fibroad- 
enoma. The encapsulated tumors removed from the 
left breast resembled fibroadenomas. The histologic ex- 
aminations of the tumors from each breast showed a 
mixture of intracanalicular and pericanalicular struc- 
tures with a bland, collagenous stroma. No malignant 
change of the epithelium was noted in multiple sections. 

Two years later the patient returned for further sur- 
gical treatment of newly formed fibroadenomas in the 
right breast. Numerous, movable tumors, which were 
encountered in the enlarged left breast, were charac- 
teristic of solitary fibroadenomas. 

Surgical intervention was again recommended. At 
the operation, newly developed fibroadenomas were 
removed from minimal residual tissue in the right 


breast. Since the left breast was enlarged as a result of 
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Fig. 2. Massive enlargement of the right breast caused by a 
giant-size fibroadenoma in an 18-year-old woman. The tumor 
weighed 44 pounds. 


multiple fibroadenomas, and because of the possibility 
of further recurrence of additional tumors, whether 
benign or malignant, the patient consented to the re- 
moval of all breast tissue. A left subcutaneous mastec- 
tomy was performed. Reconstruction of both breasts 
was accomplished with silicone gel implants (250 cc) 
(Fig. 6). Meticulous care was given to each breast 
wound. 

The gross examinations of the surgical specimens 
from each breast were compatible with benign fibroad- 
enomas. Many histologic sections were described as 
being consistent with pericanalicular and intracanalic- 
ular fibroadenoma without evidence of pleomorphism 
(Fig. 7, A and B). 

The patient was lost to follow-up after discharge 
from the hospital. 


Comment 


Individual case reports have appeared in the surgical 
literature illustrating the problems associated with mas- 
sive breast tumors in young women, but the report by 
Owens and Adams! on the subject of giant fibroade- 
noma tends to clarify the confusion regarding the char- 
acter of this mammary tumor, both from the multi- 
plicity of names it has received and from the variations 
in histologic structure. These authors urged the accep- 
tance of the simple descriptive name “giant intracan- 
alicular fibroadenoma of the breast.” 
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Fig. 3. Microscopic sections of the breast tumor shown in Fig. 2 reveal many ducts surfaced by 
hyperplastic, cuboidal epithelium embedded in a cellular fibrous tissue stroma. No nuclear pleo- 


morphism was observed. 





Fig. 4. Massive enlargement of the right breast caused by a 
huge fibroadenoma in a 23-year-old woman. The left breast 
is enlarged as a result of the presence of multiple fibroad- 
enomas. 


A fibroadenoma is the third most common tumor of 
the breast in present-day American women, being ex- 
ceeded in frequency only by cystic disease or by car- 
cinoma, according to Haagensen. These tumors are 


frequently multiple, developing concurrently or suc- 
cessively in one or both breasts. The massive fibroad- 
enoma of youth may originate from a solitary lesion in 
one breast before or after the onset of menstruation. 
As they reach a substantial size and are removed, new 
ones may develop, as mentioned in Case 3. As long as 
any mammary tissue exists, the process may continue. 
These lesions are often compared to a cystosarcoma 
because they grow rapidly and attain a large size. 

The giant-size fibroadenomas are gray-white, encap- 
sulated, and firm; they may form a whorl-like pattern 
and may deform the breast as well as occupy the greater 
part of it.’ The microscopic pattern is usually compa- 
rable to that of an ordinary fibroadenoma; however, it 
may vary because of different amounts of the two com- 
ponents of the tumor, namely, a proliferating connec- 
tive tissue stroma and an atypical multiplication of ducts 
and acini. Occasional cases have been reported in which 
the epithelial element of a fibroadenoma has become 
neoplastic, but these instances are extremely rare.’ 

The term “giant intracanalicular fibroadenoma” may 
often be confused with the term “benign cystosarcoma 
phyllodes,” so named in 1838 by Johannes Miiller, who 
described this tumor as cystic and phylloid, or leaflike, 
because of the branching projections of tumor tissue 
into the cystic cavities within the tumor.“ 

Benign cystosarcoma phyllodes is closely related to 
the fibroadenoma and is distinguishable from it in that 
the fibrous stroma is more cellular. Haagensen’ divided 
fibroepithelial tumors into two groups based on their 
histologic characteristics: adenofibroma and cystosar- 
coma phyllodes. He indicated that if the stroma is very 
cellular and made up of cells that vary considerably in 
size and shape and have hyperchromatic nuclei with a 
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Fig. 5. Note the large, multilobulated fibroadenoma removed from the right breast in Fig. 4. This 
extraordinary, gray-tan fibroadenoma weighed 1423 gm. 





Fig. 6. Postoperative view of the patient in Fig. 4 showing the appearance of the breasts following 
subcutaneous mastectomy and prosthetic reconstruction. 


significant number of mitoses—a stroma that suggests 
a malignant character—the lesion is considered to be 
a cystosarcoma. 

Cystosarcoma may arise from a preexisting adeno- 
fibroma, according to Haagensen.’ These tumors are 
large and produce a characteristic teardrop appearance 
to the breast. They are well delineated but have no true 
capsule. They vary in color and are softer than a fi- 
broadenoma. The overlying skin is unattached. Micro- 
scopically these tumors show extensive stromal cellu- 
larity and intracanalicular invasion, in addition to oc- 
casional myxoid, degenerative, and cystic changes. The 
most impressive kind of evidence that cystosarcoma and 
fibroadenoma are in some way associated is the fre- 


quent microscopic findings of both lesions in the same 
tumor. 

The glandular epithelial elements of the cystosar- 
coma rarely undergo malignant degeneration. Local 
recurrences are likely to appear because of inadequate 
excision; however, malignant cystosarcomas, when they 
occur, may metastasize, after all efforts to control the 
disease locally, through the blood stream and only with 
rarity to the regional lymph nodes. Haagensen? em- 
phasized that if it were possible to predict which ones 
will metastasize, it might be justifiable to treat selected 
patients by mastectomy. Wide local excision may be 
successful in removal of most instances of benign cys- 
tosarcoma. 
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Fig. 7. A, Microscopic examination of the right breast tumor in Fig. 5 revealed a mixture of intra- 
canalicular and pericanalicular fibroadenoma in an abundant collagenous stroma. No cellular pleo- 
morphism was observed. B, Note the histologic appearance of one of the solitary fibroadenomas 


removed from the left breast. 


A wide variety of types of sarcoma-like metaplasia 
are noted in the stroma of cystosarcoma. The most 
frequent type suggests a fibrosarcoma. True fibrosar- 
comas of the breast may occur, but they are rarely en- 
countered. They may form a large mass in the breast. 
Microscopically they are composed of a stroma occu- 
pied by widely disseminated hyperchromatic spindle- 
shaped cells with abundant mitoses. Metastases from 
these tumors are usually blood borne. Other types of 
sarcoma, such as liposarcoma, hemangiosarcoma, and 
lymphosarcoma, rarely occur within the breast. 

McDonald and Harrington’ stated that cystosarcoma 
phyllodes implies a large tumor of the breast which is 
a benign fibroadenoma in approximately 90% of in- 
stances and a fibrosarcoma in the remainder. Treves 
and Sunderland,’ in a review of a large series of cases 


of cystosarcoma phyllodes, treated in Cancer Memorial 
Hospital in New York, emphasized that the simple cri- 
teria used to differentiate these tumors from fibroad- 
enoma is the pronounced overgrowth of the stromal 
component. They recommended radical mastectomy 
for all of these tumors containing histologically malig- 
nant appearing cells. 

In the adolescent age group Amerson? reported that 
cystosarcoma phyllodes occurs in about 5% of cases and 
concluded that these lesions are usually benign and are 
treated by extensive local excision rather than by loss 
of the adolescent breast. 

Kier et al.” indicated that giant fibroadenoma and 
cystosarcoma are closely related variants of a similar 
pathologic process. They concluded that a lack of a 
certain estrogen antagonist, such as progesterone, may 
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be a significant causative factor in the development of 
benign breast lesions, not merely excessive estrogen 
: "stimulation, Wulsin,’? in a discussion of large breast 
; tumors in young females, claimed that fibroadenomas, 
: virginal breast hypertrophy, and cystosarcoma phyl- 
- lodes are all related to each other by a common etiology 
of excessive estrogen stimulation. However, Oberman” 
in. 1979 emphasized an abnormality of end-organ re- 
ponse and cited cases in which the estrogen levels were 
ormal. 
-Giant fibroadenomas of youth are often encountered 
in’ young black girls after the onset of menstruation; 
_ however, these huge breast tumors have been observed 
in adolescent girls in the prepubertal period. +*+" It is 
emphasized that the estrogen stimulation of the ordi- 
nary fibroadenoma may be enhanced in the giant fi- 
broadenoma of the adolescents by an increased local 
sensitivity to elevated estrogen in combination with the 
_ absence of progesterone.. 
In the literature there is a difference of opinion re- 
garding the surgical management of giant fibroade- 
` nomas of the breast. McDonald and Harrington in 1950 
emphasized that these breast tumors are potentially ma- 
 ignant and should be considered so until proven other- 
i wise: Another consideration with a bearing on the treat- 
"ment was that these tumors involve practically the en- 
_tire breast. The surgical treatment recommended by 
-these authors was a simple mastectomy, not local ex- 
~ cision of the tumor. 

Hines and Guerkink” indicated that these rare giant- 
size breast tumors in adolescent female patients may 
create a problem in management and that the rapid 
growth, distended veins, and varied histologic findings 

have often led to difficulties: in diagnosis, and in many 
instances the surgical procedures have been unneces- 
«sarily radical. Ashikari et al made a distinction be- 
‘tween the more common adenofibroadenoma and the 
variant of this type, namely, the juvenile fibroadenoma. 
They described this latter tumor as. usually solitary, 
quite large, varying in size from 2.5 to 19 cm, slightly 
firm, round or oval, freely movable, and encapsulated. 
When the lesion is quite large, they suggested that the 
- tumor can be easily removed through a curved incision 
at the lateral or inferior border of the breast, and that 
one should avoid a mastectomy even if the tumor 
“as large. Others state that excision is proper treat- 
ment, ® 0° and Haagensen’ adds that irradiation and 
< hormonal treatment provide no benefit. 

















In conclusion, the surgical treatment of any one: of. 
these huge enlargements of the breast should be in- 
dividualized, and the extent of the surgical excision 
must depend on the pathologic conditions found” 
at operation. Surgical removal of these large. be- 
nign breast tumors is accomplished in most instances. - 
through a curved, inframammary incision that leaves 
adjacent normal breast tissue and the nipple-areolar 
complex, if possible, for reconstruction. The patholo- 
gist must examine many blocks of tissue to make certain 
no focus of malignant tumor cells is overlooked: The 
surgeon is urged to encourage patients to return for 
repeated examinations over a period of years because 
of possible development of recurrent. tumors, whether > 
benign or malignant. Haagensen’ points out that, in 
any one patient, recurrent fibroadenomas may develop — 
as long as any breast tissue remains. 
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a tisk factors for complete molar pregnancy from a 
case- -control study 


: Ross &. Berkowitz, M.D., Daniel W. Cramer, M.D., Sc.D., Marilyn R. Bernstein, B.F.A., 
-Sally Cassells, B-S., Shirley G. Driscoll, M.D., and Donald P. Goldstein, M.D. 


` Boston; Massachusetts 


- Demographic, reproductive, and dietary histories for 90 white women with complete molar pregnancy were 

is compared i in a multivariate analysis with those of 90 parous controls matched to cases by residence, birth 

- year, and race. Women with molar pregnancy were more likely to have been born outside North America 

; (relative tisk = 1.9, p = 0.05), were more likely to have been past age 30 at time of their molar pregnancy 

- (relative risk = 1.6, p = 0.05), and were more likely to have diets deficient in the vitamin A precursor 

Carotene. Women with dietary scores for carotene above the control median had a relative risk for molar 
‘pregnancy of 0.6 (p = 0.02). In addition, there was a significant trend for decreasing risk for molar 
pregnancy with increasing consumption of carotene. Although other nutritional deficiencies in patients with 


complete molar pregnancy may exist, carotene is a biologically plausible candidate for a nutritional risk 
¿factor that could explain the geographic distribution of molar pregnancy. (AM J OssTeT GYNECOL. 1985; 


i- 152:1016-20.) 


~ Key words: Molar pregnancy, epidemiology, diet, carotene, fat 


Description of the epidemiologic features of molar 
i pregnancy has advanced little beyond the definition of 
broad demographic risk factors such as age, race, and 
~ geographic origin. Essentially no personal risk factors, 
such as contraceptive experiences or dietary habits, 
. have been defined. Thus we undertook a case-control 
-study of molar pregnancy and present the findings in 
-this article. 









Methods 
The cases were white women with complete molar 
pregnancy referred to the New England Trophoblastic 
Disease Center for evaluation and therapy between 
1975 and 1980 and interviewed between December, 
1981, and June 1982. Only patients with a confirmed 
_ histologic diagnosis of complete molar pregnancy who 
: were residents of Massachusetts were chosen for study. 
Out of 150 potential cases, 32 (21%) had moved from 
the state, 15 (10%) could not be reached by phone or 
$ letter, and three (2%) declined to participate. Another 
10 patients were interviewed but could not be matched 
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to control subjects because they lived in an area of Mase: 








sachusetts without Town Books. (see below); they were Ainii 


excluded in this analysis based on matched pairs. es 
Characteristics of the molar pregnancy patients who > 


could not be interviewed or matched were similar to 


those of the interviewed cases (about 55% in both. 
groups had had a pregnancy with a live birth prior toi; 


the molar pregnancy). Cases that could not be reache 


because they had moved from their last known address. 
were younger than those who were reached. However, 


this was also true for the controls that had moved, 


The controls were selected from the Massachusetts 
Town Books, annual publications that list residents by 
name, age, and address. The controls matched the cases 


by year of birth (within 2 years), race, and precinetof 


residence, as a marker for socioeconomic status. It-was., 


also required that controls must have been delivered 
of a live-born infant. Of 187 women approached. by 


introductory letter and telephone call, 44 (23%) had : 


moved from that address, 14 (7%) could not be reached, 


20 (11%) had not. had a live-born infant, 15 (8%) de- 
clined to participate, and four (2%) were ineligible be- 


cause of race or language. These exclusions left 90-case- 
control pairs as the basis for analysis. 


Telephone interviews were conducted to assess'a väsi 


riety of factors including demographic history, preg- 
nancies, contraception, prior gynecologic surgical pro- : 
cedures, smoking, coffee use, and dietary preferences. 
Exposure information such as contraceptive. use, gy- s 
necologic. surgical: procedures, prior pregnancies, and. 
smoking history was.censored after the date ofan index 
pregnancy defined for cases and controls. The index 











< dassified dichotomously 


- Table L Distribution of case-control pairs and associated risk for molar pregnancy for various exposures, 











Status of case-control pairs (N = 90) 








No discordancy 





Discordancy 












Absent 
in both 






Present 


Factor in both 





~ Subject’s age 230 at index 
pregnancy 










“ Spouse's age 230 at index 19 37 
pregnancy 
Subject’s birthplace outside 0 77 
North America 
` Spouse’s birthplace outside l 80 
North America 
Catholic religion 42 12 
Age =14 at menarche 5 47 
Oral contraceptive failure in 0 83 
index pregnancy 
Spermicide failure in index 0 80 
pregnancy 
IUD failure in index preg- 0 88 
nancy o 
Smoking during or prior to 9 39 
_ index pregnancy 
nduced abortion prior to 0 81 
index pregnancy 
‘Oral contraceptive use. prior 38 15 
to index pregnancy 
Spermicide use prior to in- 9 48 
dex pregnancy 
TUD use prior to index 1 73 
pregnancy . 
~ Protein intake above control 15 24 
` median 
Animal fat intake above 17 32 
control median 
‘Carotene intake above con- 17 34 





trol median 





~~ See text for definition of index pregnancy. 


*The relative risk is adjusted for'the matching variables (year of birth, race, and residence). 
TtUnpaired analysis used to estimate crude exposure odds ratio, 


: pregnancy was defined as the first molar pregnancy for 
“the case and as the pregnancy with the same sequence 
- number for the matched control. This method of cen- 
“soring the exposure information in the controls is nec- 
essary because the occurrence of the molar pregnancy 
predated our interview by several years in some in- 
“stances. Other methods of censoring the exposure in- 
= formation such as using the calendar date of the case’s 
- molar pregnancy in the matched control would not 
have allowed age at pregnancy to be studied as an “ex- 
l posure” variable since case and control were already 
„matched on year of birth. 





_-use of whole milk, cheese; butter, eggs, cabbage, cau- 
- liflower, brussel sprouts or broccoli, carrots, ‘leafy 
greens, chicken, tanked pated meats he dogs, sa» 










Present in case, 
absent in controt ; risk" 





Each subject was asked about general diet including 























































Relative 


24 10 
1l 2 5.5 0.03 
9 0 LLI 0:008 
16 20 0.8 0.6 
24 OM L7 0.1 
4 3 L3 1.0 
6 4 15 
1 1 1.0. 
200 22 0.9 
8 ori 8.0 
25 12 21 
19 14 14 
12 | 4 3.0 
21 30 0:7 
13 28 0.5 
n 28 0.4 





beer or liquor. The frequency of intake was categor 
as daily use, weekly use, or never or less than week 


measured in cups or cans per day. Crude intake scor 
for various nutrients were calculated based upon 
subject’s frequency of use of food items times the nu- 
trient content of a typical portion.'* The median value 
for any particular nutrient was identified for the contre 
population, and members of each case-control: pair. 
were classified as “exposed” on the basis of whether: 
their score fell above or below that control median: 
A paired analysis is appropriate since we matched 
for age, race, and residence. The effect of an exposure, 
controlling only for the matching factors, was teste 
with McNemar’s’ procedure: based on dichotomo: 
ous ‘The effect, of an exposure; Suan for of 












value of risk for molar pregnancy* 













Factor 


Carotene consumption 0.6 
above control median 
Subject’s birthplace outside 1.9 
“North America 
Subject’s age 230 at index 1.6 
pregnancy 
JUD. use prior to index 1.7 
“pregnancy 






Adjusted 
relative risk? 








95% Confidence 


dimit p Value 


0.4-0.9 0.02 
1.0-3.6 0.05 
1.0-2.4 0.05 
0.9-3.1 0.10 









*X? Statistic to test all coefficients = 





o! race, residence), 


: low et al.’ Finally, the presence of a dose response for 

a particular variable was tested by a matched pair tech- 

“nique for three exposure levels developed by Pike 
et al.’ 


Results 
`The average age at interview for cases was 31.9 years 
and for controls 32.2 years. The index pregnancy (first 
olar. pregnancy) for cases was the first prenan in 
' (82%) i instances, the second pregnancy in 20 (22%) 
nstances, and the third or later pregnancy in 41 (46%) 
nstances. Forty-eight (53%) subjects had had a live- 
-born pregnancy before their molar pregnancy. No in- 
stances of twin pregnancies prior to or subsequent to 
the molar pregnancy occurred in this series. In all but 
one. case, the index pregnancy prompted the firs: re- 
ferval to;the New England T rophoblastic Disease Cen- 
ter. Two of the ninety cases have had a subsequent 
_ molar pregnancy and one a subsequent postterm cho- 
- riocarcinoma. 
Table I shows the distribution of case-control pairs 
and. associated risk for molar pregnancy for various 
exposures, classified dichotomously. Exposures found 
tobe associated with a significantly increased risk 
(ps 0.05) for molar pregnancy included subject's or 
"spouse's age >30 years at index pregnancy, subjects or 
_ spouse’s birthplace outside North America, induced 
abortion, and use of oral contraceptives prior to the 
index“ pregnancy. Exposures found to be associated 
with a significantly decreased risk (p < 0.05) for molar 
; pregnancy included animal fat intake above the control 
_ median and carotene intake above the control median. 
: Exposures found to be associated with an increased risk 
for molar pregnancy of borderline statistical sigaifi- 
cance (p= 0.1) included age 214 years at menarche 
io and use of the intrauterine contraceptive device (IUD) 
. prior to. the index pregnancy. Exposures notable for 
of association. with molar pregnancy i included 
































in he index | pregnan. smoking prior to or dur- 


O is 13.46 (4 df. p = 0.009). 
+The relative risk for any factor is adjusted for the remaining three factors as well as for the matching variables (year of birth, 


_ prior spermicide | use, contraceptive failure > 


ing the index pregnancy, and protein intake above the 


control median. Other exposures found not to besige 
nificantly related to molar pregnancy but not reported 
in Table I include: consanguinity, use of prescription 
medications (especially analgesics for dysmenorrhea) 
prior to the index pregnancy, regular use of alcohol, 
coffee consumption or other caffeinated beverage use, 
medical illness or reproductive losses prior to the index 
pregnancy, gynecologic surgical procedures prior to the 
index pregnancy, and occupation (professional, cleri- 
cal, service, or factory). 

Some variables indicated to be significant in T able I 
are interrelated. To examine confounding among these 
variables, multivariate logistic regression was per- 
formed. Beginning with all the variables listed in Table 
I, step-down regression was performed until the B-co- , 
efficient of each remaining variable had a statistical 
probability of = 10% of being equal to zero. This yielded. 
the four-parameter model shown in Table H. Carotene : 
consumption above the control median was associated : 
with a relative risk of 0.6 (p = 0.02) and 95% conhi- : 
dence limits of 0.4 to 0.9 adjusted for age at index 
pregnancy, birthplace, and IUD use. Subject’s birth- 
place outside North America was associated with an’ 
adjusted risk of 1.9 (p = 0.05) and confidence limits of » 
1.0 to 3.6. Subject’s age #30 years at index pregnancy: . 
was associated with an adjusted risk of 1.6 (p = 0,05) 
and 95% confidence limits of 1.0 to 2.4. Use of the IUD 


prior to the index pregnancy was associated with an | 


adjusted risk of 1.7 which, although not statistically 
significant, was included because it yielded the multi- 
variate model which best accounted for the data. 
Spouse's age and spouse’s birthplace were interchange- 
able with subject’s age and birthplace in the model with- 


out materially affecting risks associated with carotene Eo 
consumption, E 

Distributions of carotene intake scores are shown i m o R 
Table IHA, and trend in risk associated with level Lof ae 
carotene consumption is examined int Table IB. ee 
0, an for decreasing! risk for mo- o 


significant trend ee 




































“Table IIIA. Distribution of carotene intake 
scores in case-control pairs 








Distribution in controls 


Lowest Middle 
third . third 







Distribution 
In cases 


Upper 
third 


Lowest 15 H 18 
third 

Middle 10 13 7 
third 

Upper 5 G 5 
third 
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Table IVA. Distribution of animal fat intake 
scores in case-control pairs 














Distribution in contrals 






















Distribution Lowest Middle Upper 
in cases third third third» 


Lowest 15 
third 

Middle 8 9 7 
third 

Upper 5 7 12 
third 








Table HIB. Associated trend of carotene 
intake in relative risk for molar pregnancy 












Table IVB. Associated trend of animal fat 
intake in relative risk for molar pregnancy 

















Category of 5% 
carotene Relative Confidence 
consumption? risk? limit 





“Lowest third 1 = 
oo Middle third 0.6 0.2-1.2 
Upper third 0.4 0.1-0.8 







‘Based on thirty-third and sixty-sixth percentile intake 
ores for controls, the Mantel extension x for linear trend i is 
2.49 (p = 0.01): 


~ +The relative risk is adjusted only for the matching vari- 
ne bles 


_ lar pregnancy was associated with increasing carotene 
consumption such that women in the upper third for 

~ carotene consumption had about one third the risk for 
molar pregnancy of women in the lowest third. 

co Distributions of animal fat. intake scores are shown 

in Table IVA. Although the significant association be- 
tween low dietary animal fat and molar pregnancy iden- 
tified in the simple paired analysis did not persist in 
the multivariate analysis, it is Of interest that there was 
a significant trend (Table TVB): Women in the upper 
third for animal fat consumption had about one third 
the risk for molar pregnancy of women in the lowest 
third (Table IVB). 





Comment 
Geographic origin and age appear to be important 
determinants of the frequency of hydatidiform: mole 
and other forms of trophoblastic disease. The incidence 
“is low in the United States and Europe’ and greater in 
“Asia.” Increasing age at pregnancy is also associated 
with increased risk for hydatidiform mole,’ although 
“some studies have also suggested greater rates in ad- 
olescents.® Virtually all of the studies cited are based 
‘on hospital or registry data in which the demographic 
_ profile of patients diagnosed as having a. molar preg- 
nancy is compared with that of women delivered of a 
~ live-born infant, Such studies are limited intl at they 
do not. permit the identification of personal BBE factor s 





tistically significant risk factors. Tt should also be con- 











95% : 
Confidence” 
limit 






Category of 
animal fat 
consumption” 








Relative 
risk? 






































Lowest third 1 = 
Middle third 0.9 03-20 >. 
Upper third 0.4 0:2-0,9 ; 





*Based on thirty-third and sixty-sixth: percentile int 
scores for controls, the Mantel extension x for linear tren 
-2.12 (p = 0.03). Ho 

+The relative risk is adjusted only for the matching y var 
abies. 


among individuals with. similar diopeni cha 
teristics. 

To meet this deficiency we performed a case-cor 
study based on personal interview of 90 whité wom 
with complete hydatidiform mole and 90 parous con- 
trols matched to cases by birth date, race, and residence. 
Our findings concerning birthplace and age confirm 
the studies cited above. Women born outside North 
America had a 1.9-fold increased risk for molar preg“ 
nancy as compared to those born in North Americas 
Spouse's birthplace was also significantly related to risk 
for molar pregnancy. In our analysis of age as arisk 
factor for molar pregnancy, we controlled for parity by 
comparing age at the first molar pregnancy with age. 
at the pregnancy of the same sequence number in the 
age-matched control. Women pregnant past the age of 
30 had a 1.6-fold increased risk for having a molar:. 
pregnancy compared to those pregnant before age 30. 
Spouse's age at index pregnancy was also a risk factor 
for molar pregnancy but not as strong as maternal age, 

Pregnancy at an older age may more likely be pre: 
ceded by contraception or abortion and this may con". 
found the association between prior oral contraceptive 
use or abortion and molar pregnancy found inasimple o 
paired analysis of the data in Table I. In a multivariate 
analysis adjusted for age at pregnancy, induced abor- 
tion and oral contraceptive use did not persist as sta 









_ sidered that there may be preferential recall ef such 
_ exposures by cases. However, it is noteworthy that con- 
traceptive failure of the IUD, oral contraceptives, or 
spermicides in the index pregnancy was not associated 
with increased risk in this small study. 
Geographic differences in the incidence of hydati- 
3 diform mole have been attributed to nutritional factors 
` with protein deficiency cited as a possible factor.” Our 
< study of diet in relation to molar pregnancy compared 
“intake scores for protein, fat, and carotene for cases 
and controls. Although no differences were nored be- 
: tween cases and controls for protein intake scores. cases 
_ differed from controls in animal fat and carotene con- 
a sumption with the difference favoring a protective ef- 
fect for these nutrients. Carotene consumption was the 
| variable of greatest predictive value for molar preg- 
nancy risk in the multivariate analysis of the data. 
«It shouldbe emphasized that the food questionnaire 
used in this study was not exhaustive in quantifying all 
nutrients. In particular, the omission of breads, cereals, 
“fruits, and liver from the questionnaire did not permit 
scoring of total carbohydrates, water-soluble vitamins, 
and preformed vitamin A. Since levels of one necrient 
are often correlated with levels of other nutrients, the 
i deficiencies in carotene and animal fat consuraption 
~ observed for cases may simply correlate with deficiency 
_ of other nutrients. Furthermore the validity of these 
dietary data in relation to molar pregnancy depends 
_ upon the assumption that dietary patterns in individ- 
» tuals are relatively constant over time. Nevertheless, the 
suggested associations between molar pregnancy and 
_ deficiency of carotene (and possibly fat) do have bio- 
logic credibility. 
_. Both carotene, as a precursor to vitamin A, aad fat 
have effects on reproduction. Vitamin A deficiency in 
“the male rat and rhesus monkey produced degenera- 
“tion of the seminiferous. epithelium with consejuent 
production of primitive spermatogonia and sperma- 
~ tocytes, while deficiency in the female rat and rhesus 
< monkey produced fetal resorption or abortion. ™* De- 





- ficiency of fat is also associated with degeneration of 


«the seminiferous epithelium in male rats and fesal re- 
: sorption and impaired ovulation in female rats and 
mice.’ However, the influence of dietary fat defi- 
ciency on reproduction could be mediated im part 
_ through its effect on carotene absorption. When the 
diet is deficient in fat, the absorption of carotene is 
iimte" 

< Geographic areas with a high incidence of vitamin A 
deficiency” correspond to regions with a high incidence 
_of molar pregnancy. Carotene and vitamin A deficiency 
~ have general effects on epithelial differentiation m ad- 
: dition to their specific effects on reproduction already 
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discussed. Epidemiologic evidence linking deficiency of | 
carotene and human cancer has recently been’ re- 
viewed. However, it is not clear precisely how defi- 
ciency of fat or carotene could cause molar pregnancy. i 
or how they might relate to the androgenetic origin of 
hydatidiform moles. 
Given the exploratory nature of this study itis pre- 
mature to conclude there is a causal relationship be- 
tween molar pregnancy and carotene or fat deficiency, 
but our findings do indicate the need for further studies 
of nutrition and molar pregnancy with emphasis on 
carotene or other fat-soluble vitamins and animal fat. 
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Morphologic characteristics of the placenta in glycogen storage : 


disease type II (a-1,4-glucosidase deficiency) 


-Robert W. Bendon, M.D., and George Hug, M.D. 
: Cincinnati, Ohio 


. Five placentas from infants with enzymatically diagnosed glycogen storage disease type II (three from 
< -midtrimester abortions, two from term: deliveries) were studied by light and electron microscopy. On routine 
= histologic examination with hematoxylin and eosin staining, storage cells were identifiable in the connective 
tissue of the amnion. These cells provide the means to diagnose this glycogen storage disease prior to the 
development of clinical symptoms. Electron microscopy, even in the midtrimester placenta, shows typical 
membrane-bound, glycogen-filled vacuoles: in the villous endothelium and stromal cells. These vacuoles 


“Gan provide confirmation of glycogen storage in cases of prenatal enzymatic diagnosis and therapeutic 


abortion. (Am J OgsTer Gyneco. 1985;152:1021-6.) 


Key words: Placenta, glycogen storage disease type H, Pompe’s disease, I-cell disease 


» Glycogen storage disease type I] is defined by a de- 
_ ficiency of a-1,4-glucosidase, a lysosomal glycogen hy- 
- drolase. The morphologic features of tissue examined 
; electron microscopy in this disease are analogous to 
those of other lysosomal storage diseases in that the 
© noncatabolizable substrate (glycogen in this case) re- 
“Mains in and fills the lysosomes. When these. storage 
lysosomes become large and numerous, they can be 
‘detected by light microscopy. In glycogen storage dis- 
ease type II the placental morphologic features have 
not been reported in detail. The placental morphologic 
characteristics of other lysosomal storage diseases, for 
instance, I-cell disease,” * GM,-gangliosidosis,’ mucolip- 
idosis type IV,’ and Hurler’s disease," have been re- 
ported, In these diseases, the pathologic findings were 
diagnostically useful. 






Material and methods 

After the autopsy in Case | at our hospital, placental 
tissue was obtained from the hospital of birth. The 
remaining cases of glycogen storage disease type H 


were from a collection of Epon-embedded cubes of 


tissue of approximately 1 mm saved from cases referred 
to the diagnostic enzymology laboratory. Control cases 
were selected from placentas processed in Epon in the 
pathology department as a routine part of other stud- 
ies. All cases are listed in Table 1. The history of Case 
Ll is presented in detail below. 

A. formalin-fixed, paraffin-embedded block of pla- 
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centa from Case 1 was routinely processed and staine 
with hematoxylin and eosin and periodic acid—S 
with and without diastase. All Epon blocks were: (pro 
cessed routinely and stained with a modified peri 
acid—Schiff technique.’ Selected sections were cut fo: 
electron microscopy, routinely stained with urany 
etate and lead citrate, and viewed with a Phillips. 30 
electron microscope. 


Case report 


This l-year-old black girl had been delivered ay cen 
sarean section because of third-trimester bleeding from: ~ 
placenta previa. She weighed 5 pounds, 11 ounces and 
required no unusual resuscitation or hospitalization. At 
8 weeks of age, she was admitted to her local children’s. 
hospital because of quivering movements. She had nor-) 
mal skull x-ray films and head computerized tomos 
graphic scan. The liver enzymes were noted to. be ebo 
evated. At 11 weeks of age she was readmitted and had 
normal studies of protein loading with serum ammo: o 
nias, @,-antitrypsin electrophoresis, TORCH titers, and 
electroencephalogram. At 4 months of age, she was. 
readmitted and had.a liver biopsy done which was read 
as an unknown type of storage disease. At 6 months of. 
age she was readmitted because of increasing shortness 
of breath and lethargy. She had radiographic, electro- 
cardiographic, and echocardiographic evidence of mas- 
sive bilateral ventricular enlargement and a 2 cm in- 
crease in liver size in 2 months. : 

She was then referred to Cincinnati Children’s Med- 
ical Center where the diagnosis of glycogen storage 
disease type II was confirmed enzymatically and mor- 
phologically on liver biopsy. She was enrolled im ther- 
apeutic trials of theophylline and later carnitine without 
any therapeutic benefit. Despite digoxin and furose-. | 
mide therapy, she died of congestive heart. failure atl 
year of age. as 

Postmortem examination showed the typical findings | 
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Fig. 1. The arrows point to the storage cells in the connective tissue of the amnion in Case 1. 
(Hematoxylin and eosin stain. Original magnification x 500.) 


Table I. List of cases and findings 








Case 










Diagnosis Gestational age 


1 GSD II Term Yes 
2 GSD II Term Yes 
3 GSD II Second trimester Yes 
4 GSD II Second trimester Yes 
5 GSD II Second trimester Yes 
6 I-cell Second trimester Yes 
disease 
7 Trisomy 21 Second trimester No 
8 ‘Turner Second trimester No 
syndrome 
9 V.AB. First trimester No 
10 V.AB. 9 wk No 
11 V.AB. Second trimester No 







Lysosomal 
glycogen 

by electron 
microscopy 










Periodic acid—Schiff positive material on light microscopy 


Syncytio- Langhan’s Stromal 
trophoblast cells cells 


+ + +++ +++ 
Rare +; i echt 
0 + +++ +++ 
Rare + Ait oh ta 
Only chorion, stromal cells were positive 
+ + + + 
0 0 + 0 
Only membranes, stroma, and vessels were positive 
0 0 PTE + 
0 +t a at 
0 + Tyee a 


a a EE aS NS ea 
GSD II = Glycogen storage disease type II; V.AB = voluntary abortion. 0, +, + +, +++: Semiquantitative evaluation of the 


amount of periodic acid—Schiff positive staining. 


of glycogen storage disease type II. She had massive 
cardiomegaly (185 gm, 5.6% glycogen), massive hep- 
atomegaly (302 gm, 9.7% glycogen), and bulky skeletal 
muscle (8.3% to 13.5% glycogen). She had pericardial 
and bilateral pleural effusions. There was atelectasis of 
the lower lobe of the left lung from cardiac compression 
of the bronchus. Microscopically, besides liver and 
striated muscle, glycogen deposition was especially 
prominent in neurons, smooth muscle, and ova. Scat- 
tered skeletal muscle fibers show pools of alcian blue— 
positive, basophilic material similar to that reported in 
the literature.' 


Results 


Vacuolated storage cells in the connective tissue of 
the amnion were a distinctive finding in Case 1 (Fig. 


1). These vacuoles were relatively uniform in size with 
sharp borders, which distinguished them from the 
foamy changes often seen in amniotic stromal cells. The 
vacuoles stained with periodic acid—Schiff before but 
not after diastase digestion. In other placental mes- 
enchymal cells the high normal content of cytoplasmic 
glycogen made the distinction of normal from glycogen 
storage disease type II unreliable even with the periodic 
acid—Schiff stain. 

The findings in the remaining cases are shown in 
Table I. Neither the pattern of periodic acid—Schiff 
staining nor the distribution showed a reliable distinc- 
tion between glycogen storage disease type II and a 
normal placenta with the use of light microscopy. Gly- 
cogen in cases and controls was distributed in a punctate 
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pattern in Langhan’s cells and villous stromal cells and 
vessel walls (Fig. 2). By electron microscopy, all pla- 
centas in cases of glycogen storage disease type II 
showed membrane-bound vacuoles full of glycogen in 
the distribution seen by light microscopy (Figs. 3 and 
4). The only control to show similar glycogen vacuoles 
was the case of I-cell disease where endothelial cells 
showed similar vacuoles by electron microscopy (Fig. 
5). Other cells in this case showed numerous, large, 
heterogeneous vacuoles diagnostic of I-cell disease. 
Diastase digestion was not possible after osmium fix- 
ation and Epon embedding; however, the electron mi- 
croscopic localization coincided with the granular pe- 
riodic acid—Schiff positivity in cases and controls. 


Comment 


The results of this study have value in three different 
contexts. The findings in Case 1 suggest that the di- 
agnosis of glycogen storage disease type IH can be made 
prospectively in a fortuitously examined placenta. The 
diagnosis would be difficult without some suspicion, but 
if a child presented with early, nondiagnostic symp- 
toms, reexamination of the placenta should be diag- 
nostic. The amniotic storage cells can be identified and 
histochemically shown to contain glycogen. This ap- 
proach would have saved diagnostic time and expense 
in Case 1. 

The second context is in the confirmation of the pre- 
natal diagnosis of glycogen storage disease type II made 
by enzyme assay. The electron micrographic findings 
in the second trimester show the pathognomonic ac- 
cumulation of lysosomal glycogen. Inclusion cell disease 
does show accumulation of lysosomal glycogen; how- 
ever, there is no diagnostic problem as this disease is 
characterized by more numerous lysosomes with varied 
debris. First-trimester villi in normal conceptions show 
cytoplasmic glycogen in the same cells that show lyso- 
somal storage in glycogen storage disease type II.* We 
are optimistic that the electron microscopic identifica- 
tion of lysosomal glycogen will allow rapid diagnosis of 
glycogen storage disease type II by transcervical cho- 
rionic biopsy in the first trimester of pregnancy. 

The last context is the use of glycogen storage disease 
type II as a probe of the role of lysosomal glycogen 
metabolism in the placenta and in cells in general. The 
usual pathogenetic explanation of glycogen storage dis- 
ease type II is that lysosomal glycogen accumulates as 
an incidental cytoplasmic component during auto- 
phagocytosis. The role of lysosomal salvage of glucose 
is considered negligible in the cell economy, but the 
clearing of glycogen from the lysosome is vital to ly- 
sosomal, and eventually to cell, function. However, 
Hug” has demonstrated that this interpretation is in- 
adequate to explain the correlations of morphologic 
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Fig. 2. Villi from Case 2 showing dark black material positive 
for periodic acid—Schiff in the stroma cells (arrowhead), fetal 
vessels (V), and Langhan’s cells (arrow). (Epon embedded. Pe- 
riodic acid—Schiff stain. Original magnification x 840.) 


features and dysfunction in patients with glycogen stor- 
age disease type II. The findings in the placenta show 
that lysosomal glycogen accumulates in cells already 
rich in cytoplasmic glycogen but is conspicuously absent 
from syncytiotrophoblast, which has scant cytoplasmic 
glycogen. This distribution of storage vacuoles supports 
a passive mechanism of glycogen accumulation. 

The I-cell disease case requires further comment. I- 
cell disease results from a defect in the mannose-6- 
phosphate receptor system, which routes lysosomal en- 
zymes. Adequate a-1,4-glucosidase activity would be 
expected to be absent from lysosomes, as would other 
lysosomal hydrolases, in I-cell disease. Thus the gly- 
cogen-filled lysosomes in the endothelial cells of the I- 
cell placenta lend support to the concept that the gly- 
cogen accumulation in glycogen storage disease type II 
is solely the result of the absent enzyme activity. A sim- 
ilar phenomenon has been seen in the liver in rats given 
an inhibitor of a-1,4-glucosidase.'” The dominance of 
glycogen in the placental endothelial cell inclusions is 
not explained. 


We gratefully acknowledge the photographic assis- 
tance of Jay Card, and the technical assistance of Mar- 
gie Huey in histochemistry and of Nick Ruebush and 
Felicia Thompson in electron microscopy. 
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Fig. 3. Electron micrograph of a stromal cell from Case 2 showing membrane-bound glycogen (L) 
as well as unbound cytoplasmic glycogen rosettes (arrow). (Lead citrate and uranyl acetate X 12,880.) 
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Fig. 4. Electron micrograph. In Case 2, the syncytiotrophoblast at the top does not contain membrane- 
bound glycogen. The fetal endothelial cell does have membrane-bound glycogen (arrow). (Lead 
citrate and uranyl acetate. Original magnification X 11,700.) 








Fig. 5. Electron micrograph. In the I-cell disease placenta, the endothelial cells contain apparent 
glycogen rosettes in membrane-bound inclusions (arrows and inset). The stromal cell at the bottom 
exemplifies the heterogeneous inclusions of this disease. (Lead citrate and uranyl acetate. Original 
magnification X 14,720. Inset: Original magnification x 40,500.) 
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: Evaluation of the pharmacodynamics and pharmacokinetics of 


titodrine when administered as a loading dose 


On establishing a potentially useful drug administration regimen in 


cases of fetal distress 


- Steve N. Caritis, M.D., Li Shei Lin, Ph.D., and Lan K. Wong, Ph.D. 
Pittsburgh, Pennsylvania 


Inhibition of labor during the intrapartum period has been suggested as a method of managing acute fetal 
ne distress. In.such cases, rapid tocolysis is desirable but, in high doses, B-adrenergic—réceptor agonists, 
such as ritodrine, may cause severe maternal hypotension that could aggravate the existing fetal distress. 
A We undertook the present study to establish a safe infusion protocol for ritodrine that achieves higħ 
asma concentration rapidly. Twelve nonpregnant female volunteers received, on separate days, three. 
usions of ritodrine, that is, 1,2, and.3.mg, during € 2-minute period. The peak plasma concentration 
easured by high-performance liquid chromatography with electrochemical detection averaged 37, 74, and 
os 100 ng/ml after the 1, 2, and 3 mg doses, respectivety. Ritodrine concentrations decreased rapidly and 
>with the 3 mg dose the ritodrine concentration was only 14 ng/ml after 15 minutes. The elimination phase 

half-life of ritodrine averaged 6.11 hours. None of the deses significantly affected systolic blood pressure 







spermine inhibits alpha glucosidase activities and alters = 
glycogen distribution in'animals. Proc Natl Acad Sci USA 


but ritodrine increased heart rate and the plasma glucose level and decreased diastolic blood pressure 
j and the plasma potassium. concentration. Even at the highest infusion rate, the maximal changes in 
_ cardiovascular and metabolic variables were short-lived and clinically modest; heart rate increased 29 
ne bpm, diastolic blood pressure decreased 8 mm Hg, glucose level increased 26 mg/dl, and potassium 
: concentration decreased 0.6 mEq/L. These data indicate that high plasma concentrations of ritodrine can 
oe be achieved rapidly without serious side effects. (AMJ OBSTET GYNECOL 1985;152:1026-31.) 


n Key words: Ritodrine, pharmacodynamics, pregnancy 


Inhibition of labor during the intrapartum period 
-has been suggested as a method of managing acute fetal 
> distress.“ B-Adrenergic~receptor. stimulants are the 
agents used most often, although magnesium sulfate 
] has also been successfully used. This approach :o in- 
- trapartum fetal distress has been utilized for many 
ars,“ * but it has not been widely accepted ia the 
United States. A few reports from this counwy have 
been published recently? ** but the use of socolytic 
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agents for fetal distress is still considered to be exper- 
imental, 


There is no established regimen of drug administra- ` 


tion for ritodrine in cases.of intrapartum fetal distress. 


The drug has been given-as-a bolus, as an infusion, or... © 


as a combination of both."** The amount of ritodrine 
given has been empirical and has not- been based on 


kinetic properties of the drug. In cases of acute intras 


partum asphyxia, rapid ‘tocolysis is desirable so that 
uterine activity is abolished as quickly as possible.’ How- 


ever, B-adrenergic—receptor agonists in high doses may = 
cause severe maternal hypotension: that could aggravate oe 


the existing fetal distress.*.* We undertook the present 
study as a preliminary.step in, establishing. a safe in- 


fusion protocol for rapid intrapartum tocolysis. For eth- 
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ical reasons we chose to study nonpr egnant, female vok ge 
unteers.. Our objectives i in the current study v were iwo- Bes 












“glucose concentrations in nonpregnant women 


‘Table I. Effect of ritodrine on heart rate, systolic and diastolic blood pressures, and plasma potassium and 





Dose 




























Heart rate (bpm) 


Control Ti+ 

2 min 87 + 

5 min 87 + 
Systolic blood pressure (mm Hg) 

Control 106+ 

2 min 108 + 

5 min 106 + 
Diastolic pressure (mm Hg) 

Control 64 t 

2 min 60t 

5 min 50 + 
Potassium (mEq/L) 

Control 4.2% 

30 min 3.6 + 

120 min 3.9% 
Glucose (mg/dl) 

Control B7 + 

30 min 113-4 

120 min 99 + 






0.5 mglmin 








L.Oomg/min 


79 +4 734.8 

9B 4% 102 $4% 
O04 + 4* 91 + 4% 
103 +3 103 +. 3 
105 + 3 108 + 3 
104+ 3 106 + $ 

65 +2 66 + 2 

61 + Q* 58 + 3* 
57.4 3* 58 + 3* 
4.2 + 01 42+ 61 
3.6 + O18 3.6. +. 0.2* 
3.8 + O.1* 3.7 E Ol 
87 +4 i B74 
131 + 13* Lie BF: 
944 4 104.4 4055 









Value significantly (p < 0.05) different from control. 


"Distribution phase 
half-life (hr) 


” 0.082 + 0.004 


Elimination phase 
half-life (hr) 


6.01 +0.57 








‘Values are mean + SE; n 


“fold. First, we wanted to monitor. the systemic effects 
produced by ritodrine with an infusion regimen that 
achieves high plasma concentrations rapidly. Our sec- 
ond objective was to define the pharmacokinetic be- 

` havior of ritodrine in nonpregnant women by the 
“method of high-performance liquid chromatography 
with electrochemical detection.” Data describing the 
pharmacokinetics of ritodrine in pregnant or non- 
pregnant women are very limited.'' " Gandar et al. 
used a radicimmunoassay to measure ritodrine in six 

nonpregnant women but reported only the mean val- 
ues of a few kinetic parameters. 


Material and methods 
. This study was approved by the Human Experimen- 
tation Committee of Magee-Womens Hospital. In- 
formed consent was obtained from 12 nonpregnant 
~ female volunteers, all of whom were within 10% of ideal 
body weight and between the ages of 18 and 45. We 
_ excluded women: with hypertension, diabetes, cardiac 


uration of infusion was 2 minutes, Values are mean + SE. 


Table IL Pharmacokinetic parameters of ritodrine in nonpregnant women 
| | Volume. of distribution 
(Likg) (Likg} 

0.26 + 0.03 


10. Based on an infusion of 1.5 mg/min for 2 minutes. 








































Plasma clearance é 


` (Likgiher) 
0.52 + 0:06 


ry 


. s teady state 
(Likg) 


$.62 +0.18 





4.19 + 0.12 


disease, liver or renal disease, or central nervous system. 
disorders." Women who were treated with other sym: : 
pathomimetic agents, methylxanthines, narcotics, para 
sympatholytics, or potassium-depleting drugs were also 
excluded. Prior to the study, each subject underwent a : 
complete physical examination; and an electrocardio- 
gram was obtained. Each one had blood withdrawn for | 
the determination of a complete. blood count with dif- 
ferential, platelet count, urinalysis, and levels of serum, 
glutamic oxaloacetic transaminase, serum glutamic py 
ruvic transaminase, alkaline phosphatase, bilirubin 
blood urea nitrogen, creatinine, glucose, and potas- `- 
sium. Acceptance into the study required a normal. 
physical examination, clinically acceptable laboratory. 
values, and a negative urine pregnancy test. 

Each volunteer received a ritodrine infusion of 0.5, 
1.6 and 1.5 mg/min for a 2-minute period {a total 
1, 2, or 3 mg, respectively). For each volunteer,.a miir 
imum of 2 days elapsed between any two studies. Duro 
ing each study, an indwelling venous catheter was in- 
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Fig. l. Plasma concentration of ritodrine in nonpregnant 
women following a 2-mirnute infusion of ritodrine ai a rate of 
either 1.5, 1.0, or 0.5 mg/min, Values are mean and SE 
m= JI) 













serted into each arm. The subject was in the dorsal 
imbent position. with the head of the bed elevated 
30 to 45 degrees, Prior to administering ritocrine, we 
infused 400 ml of 5% dextrose in water during a 20- 
to 30-minute period. We recorded. the electracardio- 
"gram (lead I) continuously from 1 minute prior to the 
: initiation of the ritodrine infusion until 30 micuies af- 
ter initiation of the infusion. Blood pressure was re- 
rded periodically with a sphygmomanometer. Rito- 
. drine, 1,2; or 3 mg, was diluted in a volume of 18.75 

ml of 5% dextrose in water. Three blood pressure and 
: hear rate measurements were obtained at 5-minute 
~ intervals prior to initiation of the infusion of mtodrine; 
these values served as control. Ritodrine was infused 
_ fora 2-minute period by a constant-infusiow pump. 
< Blood pressure and heart rate were obtained at 1, 2, 
8, 10, 20, and 30 minutes from the start of the mfusion. 
- Blood was withdrawn from the indwelling «catheter 
prior to and at 2, 5, 15, 30, 60, 120, 240, and 360 
_ minutes after initiation of the ritodrine infusen. The 

_ blood was collected in heparinized tubes and centri- 

fuged, and the supernatant was aspirated. Some of this 

_ plasma was frozen and later used to measure the con- 
_ centration of ritodrine by the method of higk-perfor- 
_ mance liquid chromatography with electrochemical de- 

tection." Plasma from the 30- and 120-minute ele 
_ was analyzed within 3 hours for glucose and potz 
co centrations: Thirty minutes after the infusion was 

ompleted, the subjects. were allowed to sit in a chair 

dditional 30 minutes for observation. There- 
t ey were allowed up at will During and im- 

















































mediately after the infusion, the subjects were ques- 
tioned regarding side effects such as chest pain, short, 
ness of breath, nausea, or palpitations. 


Data analysis l 

For each volunteer, plasma concentration data with. 
the 3 mg dose were fitted to a two-compartment:model 
with use of the NONLIN Program Package." Corre- 
lation coefficients (r) between actual and predicted data 
averaged 0.96 + 0.01 (SE). The NONLIN program 
provided the necessary constants that enabled us to 
perform simulations of drug concentration during var- 
ious infusion rates. Changes in cardiovascular variables 
and glucose concentration were compared by repeated 
measures analysis of variance with dosage level and 
time as the two within-group factors." Furthermore; 


we also compared the differences in cardiovascular |. 


variables and glucose concentrations between the con- 
trol and posttreatment time periods by the method of 
multiple comparisons with the use of the Satterthwaite 
approximation for the degrees of freedom.’ We used. 
the paired ¢ test to compare pretreatment and post- 
treatment concentrations of potassium because if re- 
peated measures analysis of variance was used, too 
many subjects would be dropped out of the analysis 
because of missing data. 


Results we 
The effect of ritodrine infusion on several cardic 
vascular and metabolic variables is summarized in Table 





I. With all doses, the peak heart rate was observed at. u 
the end of the 2-minute infusion, Statistically significant, 
changes in heart rate occurred with all doses, but they... 


were of greater magnitude and longer duration with _ 
the higher dose. Heart rate rapidly returned toward 
pretreatment values, and 30 minutes after the highest 
dose, the heart rate was only 11% above baseline. Sys- 
tolic blood pressure was not significantly affected by: 
ritodrine even at the highest infusion rate (Table I); A 
statistically significant decrease in diastolic blood pres- 
sure was noted with all doses but only at 2 and'5 minutes © 
after the start of the infusion. The maximal reductions 
in diastolic blood pressure, however, were only 4,8, 
and 8 mm Hg less than control with the 1, 2, and 3 mg 
doses, respectively. pi 
Table I also shows the effect of ritodrine on plasma 
glucose and potassium concentrations 30 and 120: min: 
utes after the start of the ritodrine infusion. The po- 
tassium level decreased and the glucose level increased 
significantly at 30 minutes: At the 120-minute sample, 
concentrations had begun to return toward control 
values. oe a 
None of the volunteers reponat. ser ious side ects 
All noted some Palpitations Dot none. had ch 
















































“Evaluation of ritod ine as loading dose 
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Fig. 2. Plasma concentration of ritodrine in nonpregnant women during various infusion. regimens. 
Infusions of 0.35, 3 mg + 0.10, and 3 + 0.05 mg/min are simulated. The 0.35 mgimia infusion 
began at time 0 and lasted 60 minutes; the remaining three infusions began with a 2-minute infusion 
of 1.5 mg/min and were followed with either 0.10 or 0.05 mg/min or nothing for the remaining 58 


minutes. 





< shortness of breath, or vomiting. The continuously re- 
corded electrocardiogram demonstrated minor non- 
specific ST- and T-wave changes in some subjects but 
se changes were not diagnostic of ischemia.* j 
ig: 1 depicts the plasma ritodrine concentration fol- 
: lowing the three infusion rates. Ritodrine could not be 
measured in one woman because of an interfering sub- 
stance in the plasma so she was excluded from those 
analyses relating to ritodrine concentration. The dis- 
: appearance of ritodrine from plasma was initially very 
- vapid, indicating a rapid distribution to various tissues. 
Even with the 3 mg dose, the concentration of ritodrine 
remained above 20 ng/ml for only about 12 minutes. 
‘After the initial rapid distribution phase, ritodrine was 
eliminated rather slowly. We used the raw data from 
the 1.5 mg/min infusion to calculate pharmacokinetic 
parameters of ritodrine. These parameters are sum- 
marized in Table H. One of the 11 women was excluded 
from this analysis because two data points were missing. 
» Fig: 2 shows the ritodrine plasma concentration dur- 
ing a 60-minute period during four different infusion 
regimens. The first three curves (0.35 mg/min for 60 
minutes, 3 mg during 2 minutes followed immediately 
by either a 0.10 or a 0.05 mg/min infusion for the 
: remaining 58 minutes) are simulations based on the 
constants determined by the NONLIN program and 





_#Interpretations done by James Kirshenbaum, M.D., and 
ie Eliott Antman,’M.D., Brigham and. Women’s Hospital, De- 
parin tment of Medicine, e ardiovascilar Mision, 








the pharmacokinetic parameters in Table IL. Th 
fourth curve (3 mg during 2 minutes with no. supy 
mental infusion) is taken from Fig. 1. Peak con 
tion with the 3 mg loading dose was 100 ng/ml whereas 
with the 0.35 mg/min infusion, 45 minutes was require 
to reach this concentration. The ritodrine concentra- 
tions were comparable at about 5 minutes when, with. 
all infusion regimens, the concentration was 35 to 45> 
ng/ml. 


Comment 

The concentration of ritodrine required to inhibit. 
labor is not clearly established, but in a recent study we 
found that a concentration of 15 to 45 ng/ml was suf- 
ficient to inhibit labor in a majority of cases.'' One. of 
the objectives of the present study was to determine if 
infusion rates that rapidly achieve-high serum concen: 
trations of ritodrine are well tolerated. We used infu- 
sion rates that produce plasma concentrations similar 
to those that might be effective in pregnant women. 
Our data indicate that in nonpregnant women ‘high. 
serum concentrations of ritodrine can be achieved. rap- 
idly without serious side effects. Ritodrine infused ata 
rate of 1.5 mg/min for 2 minutes increased the heart 
rate (40%) and plasma glucose level (30%) and de-. 
creased diastolic blood pressure (12%) and the plasma 
potassium level (14%). These changes were statistically 
significant but are clinically modest and are comparable 
to changes: observed when ritodrine is given to women: 
in preterm labor. We have previously reported that 














k ritodrine treatment of women with preterm labor and 

intact membranes increases heart rate and glucose level 

_ by an average of 35% and 60%, respective'y while 

- diastolic blood pressure and potassium level are de- 
creased by 11% and 27%, respectively.” 

Using pharmacokinetic principles, we were able to 
simulate plasma ritodrine concentrations dumsig var- 
ious infusion regimens. Drug concentration versus time 
curves differ considerably when ritodrine is gwen in 
the conventional manner as opposed to the rapid load- 
ing dose we have described here. With high {fusion 
rates of short duration, high plasma concentrations are 
achieved rapidly. With the highest currently approved 

„infusion rate of 0.35 mg/min, plasma concem:ration 
rises more slowly. Theoretically, in cases of fetal dis- 
tress, labor inhibition should be achieved as rapidly as 
. possible without causing maternal hypotension or other 
serious maternal side effects. The higher infusion rates 
of short duration may achieve this objective. I7 eentin- 
ued labor inhibition is required, the initial infusion can 
be supplemented with an infusion of 0.05 to 6 35 mg/ 
min as required. The pharmacologic principles pre- 
x sented will also apply to pregnant women although 
there probably will be quantitative differences in drug 
_ kinetics'® and perhaps cardiovascular responsiseness. 
Based on limited data in the literature,"* it is likely 
_ that a ritodrine infusion of 1.5 mg/min for a ¢-minute 
period will be as well tolerated by pregnant women as 
it is in nonpregnant women. Sheybany et alë gave rito- 
- drine at a rate of 2.0 mg/min for 3 minutes (6 mg total) 
to 24 pregnant women in order to treat fetal «listress. 
: Hypotension reportedly did not occur but bler 
“sure data were not reported in the paper. Uterine ac- 
tivity was reduced by 78% during the 15-minute inter- 
val following the drug infusion and fetal condition ap- 
parently improved. Lipshitz et al." administered a 6 mg 
bolus of ritodrine to pregnant women whose labors 
were being induced at term with oxytocin. Peak car- 
‘diovascular changes with this large bolus dose wcluded 
a 55% increase in heart rate and a 42% deerease in 
~ diastolic pressure. The oxytocin-induced uterine activ- 
“ity was reduced by 43% in the first 10 minutes. Even 
< with this large dose of ritodrine, Lipshitz et ak did not 
report any adverse fetal effects. Hutchon’ gave a 2 mg 
_bolus of ritodrine to four pregnant women with severe 
_ fetal bradycardia, No serious side effects were reported 
but limited maternal cardiovascular data were pre- 
sented. The fetal heart rate recovered in all cases. 
We measured ritodrine by the method of high 
_ formance liquid chromatography with electroche 
“detection: Our data are the first that describe the 
pharmacokinetic behavior of ritodrine in nonpregnant 
women with the use of this method. We fired our 
data toa -tWwo:compar! tment model. r he date points 
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predicted by our biexponential. equations correlated 
strongly with the actual data. The ritodrine concentra- 
tion decreases rapidly at the end of infusion, indicating 
a large volume of distribution, After this phase, the 
disappearance of ritodrine from plasma is. slower, the 
elimination phase half-life being 6.1 hours. Gandar et 
al." measured ritodrine with a radioimmunoassay and 
fitted their data to a three-compartment model. Our 
kinetic data differ considerably from those of Gandar 
et al. Pharmacokinetic studies by radioimmunoassay 
and high-performance liquid chromatography with 
electrochemical detection are required to compare the 
two assay methods. 

In the present study, we have demonstrated that high 
plasma ritodrine concentrations can be achieved rap- 
idly without serious side effects. Future studies can eval- 
uate the tolerance to ritodrine by pregnant women re- 
ceiving infusions similar to those described in the pres- 
ent study. Based on the cardiovascular responses in 
nonpregnant volunteers in this study and the few stud- 
ies in pregnant women described in the literature,** it 
is likely that such regimens will be tolerated well. 
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in pregnancy 


“Denise M. Main, M.D., Elliott K. Main, M.D., Sharon E. Strong, M.S.N., and 


" Steven G. Gabbe, M.D. 
Philadelphia, Pennsylvania 


_ Intravenous ritodrine therapy can. cause significant deterioration of maternal glucose homeostasis. We 

i ‘investigated the effect of full maintenance oral ritodrine therapy (120 mg/day) on glucose tolerance in the 
early third trimester with the use of 50 gm 41-hour screens followed by 100 gm 3-hour oral glucose 
: tolerance tests if the screen level was +140 mg/dl. Four hundred ninety-one patients were studied, 42 of 







< determined. (AM J OssTeT GYNECOL 1985;152:1031-3.) 


- Key words: Pregnancy, oral ritodrine therapy, glucose tolerance 


Intravenous ritodrine therapy can cause significant 
deterioration of maternal glucose homeostasis.” The 
effects of maintenance oral ritodrine have not been well 
studied. Because patients in preterm labor may require 

long-term treatment with oral ritodrine at the time of 
greatest insulin resistance, 26 to 30 weeks’ gestation, 
the metabolic consequences of such treatment could be 
of critical importance. This study was undertaken to 
determine the effects of oral ritodrine therapy on car- 
‘bohydrate tolerance in the early third trimester. 


Subjects and methods 

The study included all patients in our high-risk prac- 
tice between September, 1980, and March, 1984. A l- 
hour 50 gm oral glucose screening test was performed 
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The effect of oral ritodrine therapy on glucose tolerance 


; hom were receiving oral ritodrine therapy. Twenty-one percent of the ritodrine-treated women had an 
i mal 1-hour screen, which was not different from the 20% observed in women not receiving therapy. 
ne of the treated group and 13% of the untreated group who had abnormal screens had abnormal oral 
glucose tolerance tests. The probability of an abnormal test after an abnormal 1-hour screen was also 





"Evaluation of ritodrine as loading dose 





16. Caritis SN, Wong LK, Lin LS. Differences in pharmaco: < 
kinetic behavior of ritodrine in pregnant and nonpreg-. 
nant rhesus monkeys [Abstract 349]. San Francisco. So- 
ciety for Gynecologic Investigation, thirty-first annual 
meeting, March 21-24, 1984. AE 

















routinely at 27 to 32 weeks’ gestation. (89% of all pas. 
tients were tested between 28 and 30 weeks’ gestation). ; 
All patients on ritodrine had received at least 72 hours: 
of therapy prior to testing. Seventy-four percent had 
received at least 1 week of oral therapy and 50% more 
than 2 weeks of oral therapy prior to testing. The full 
standard dose of ritodrine, 120 mg/day (10 mg every 
2 hours), was used. Patients were excluded from the 
study if they were known to have diabetes, had a history. | 
of gestational diabetes, were receiving other B-sympa- 
thomimetic agents, or were exposed to corticosteroids 
within 72 hours of testing. Women treated with ritos: 
drine and untreated women were comparable with re- 
spect to age (30.7 versus 31.1 years), obesity, chronic. 
hypertension, and family history of diabetes (Table I}. 
Only 7% of the treated and 5% of the untreated pa- 
tients were less than 25 years of age. 
Blood was obtained from all subjects by venipuncture 
1 hour following a 50 gm oral glucose load. Patients 
did not necessarily fast prior to testing. Ritodrine ther- 
apy was continued throughout glucose tolerance testing 
without change in dosing interval. Glucose determi- 
nations were performed on serum samples by the glu.” 
cose oxidase method. A I-hour serum glucose value of 
140 mg/dl was considered abnormal and prompted. 
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491 GRAVIDAS 
{28-32 WKS) 
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ON PO. RITODRINE NO RITODRINE 


THERAPY 449 
42 
1 HR SCREEN 1 HR SCREEN 


MtSD= 117.7 25.9 mgfdi 


SPS 


MsSD=117.0+31.3 mg/dl 


aN 


NL ABNL NL ABNL 
+ 38 9 359 90 
(78.6%) (21.4%) (79.9%) (20. 1%) 
3HR GTT 3 HR GTT 
NL ABNL N.D. NL ABNL NED. 
7 9 2 70 12 8 


(77.8%) (0%) (22.2%) (77.8%) (13.3%) (8.9%) 


Fig. 1. Results of l-hour serum glucose screening in +91 pa- 
tients. N.D. = Not done. 


Table I. Group comparability 











Oral ritodrine | No retadrine 


ONO 42 4a 
Age © SD (yr) 30.7448 311442 
< Prepregnancy weight + SD 126.2 + 26.5 135.1 + 26.8 





(pounds) 


amily history of 14.3 EZ) 
-diabetes* (%) 
_ Hypertensiont (%) 2.3 6 





‘There are no statistically significant differences. between 
(groups. 

_*First-degree relatives only. 

History of hypertension whether currently treated or not. 


further evaluation with a 100 gm oral glucose telerance 
test. The diagnosis of gestational diabetes was made 
when.two or more abnormal values were observed dur- 
“ing the 3-hour oral glucose tolerance test. A tasting 
‘value 2105 mg/dl, a l-hour value 2190 mgidi, a 2- 
hour value of 2165 mg/dl, and a 3-hour value 2145 
mg/dl were considered abnormal as recommended by 
_ the National Diabetes Group in 1979.’ Results were 
analyzed by Student's ¢ test and x? analysis as applicable. 


Results 

_. Four hundred ninety-one patients were studied, 42 
OF whom were receiving oral ritodrine therapy { Fig. 1). 
Of this group, 21.4% had an abnormal l-hour value, 
_an incidence similar to the 20.1% observed in patients 
who were not receiving ritodrine. None of thespatients 
a witha abnormal screening values in the ritodrine-treated 
group were found to have gestational diabetes. Thir- 
“teen. percent of thé untreated group did demmastrate 
two or more abnormal values on the. oral glucose tol- 
_erance test. The mean |-hour screening glucose values 
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Fig. 2. Histogram of 1-hour serum glucose results for patients 
receiving oral ritodrine and those not receiving ritodrine, 


were 117.0 + 31.3 mg/dl for ritodrine-treated patients 
and 117.7 + 25.9 mg/dl for the control group. As 
shown in Fig. 2, there was no unusual distribution of 
glucose values in either group. The probability of an. 
abnormal 3-hour oral glucose tolerance test after an 
abnormal |-hour screening test was also determined 


(Table H). Only five of 65 patients (7.7%) with screen- oe 


ing values between 140 and 160 mg/dl had abnormal 
3-hour tests. Almost 30% of women with I-hour values 
between 160 and 180 mg/dl developed gestational di- 
abetes. Of six patients with screening values > 180 mg/ ae 
dl, two had abnormal 3-hour tests. ; 


Comment 

Although oral ritodrine therapy is widely used in the 
second and third trimesters of pregnancy, scant atten- 
tion has been directed to its effect on maternal glucose 
tolerance. Only two reports have addressed. this. ques- 
tion. They include a total of 18 patients receiving less“ 
than the currently recommended 120 mg daily dose of 
ritodrine. Blouin et al.° performed a 3-hour oral glu- 
cose tolerance test after a 50 gm oral glucose load in 
eight women receiving 40 mg/day of ritodrine daily and 
six control subjects at 25 and 35 weeks’ gestation. They 
found no significant differences in the test results in 


these two groups. Schreyer et al.” studied 10 pregnant 


women prior to and immediately following a 10-day 
course of 80 mg of oral ritodrine daily. Using an in- 
travenous glucose tolerance test, they demonstrated no 
differences in glucose tolerance in these patients before: 
or after therapy. 

Our study includes a larger number of treated pa: 
tients receiving the recommended 120 mg/day dose of ch 
ritodrine. We have observed no significant change in 
glucose tolerance in women maintained on a regimen - 
of a full ther: apeutic dose of oral ritodrinie ; as compared 
to similar women who | were not treated. 
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Serum glucose 1 hour after 
50 gm load (mg/dl) 





130-139 Ga 
140-159 65 
160-179 l 18 
180-199 3 
200-220 3 





These results differ from the abnormal glucose ho- 
“-meostasis that may occur acutely during intravenous 
“sjtodrine infusion. This difference may be drug level 
related as oral therapy results in significantly lower 
“blood levels than does intravenous therapy. An alter- 
native explanation is that the alteration in carbohydrate 
‘tolerance induced by ritodrine may be an acute effect 
_ that resolves spontaneously during several days. Hast- 
~~ well and Lambert? demonstrated. an increase in the 
serum glucose level in six patients (two at 29 to 32 
< weeks? gestation, four at 14 to 16 weeks’ gestation) 
eated with oral salbutamol during the first hours of 
rapy. Glucose levels returned to baseline values by 
72 to 96 hours. All of our patients were tested after at 
ast 72 hours of treatment. It is also possible that the 
tients for whom oral ritodrine was prescribed may 
not have taken the medication. We believe that this is 
very unlikely as our private patient population is highly 
` motivated. Furthermore, we monitored maternal pulse 

- rates in patients on a regimen of oral ritodrine therapy 
‘and found an appropriate increase in nearly all cases. 
In addition, 20 of the 42 patients receiving ritodrine 

-_ were tested as inpatients and their results did not differ 
from those of patients who were tested as outpatients. 

The number of positive l-hour screening values in 
our population, 99 of 491 or 20.2%, is similar to the 

21% positive rate observed in the original study of 
O'Sullivan et al.‘ of unselected women who were >25 
years of age. Fourteen percent (12 of 89) of our patients 
and 19% of O’Sullivan’s original subjects had abnormal 
follow-up 3-hour oral glucose tolerance tests. 

The positive predictive values of abnormal |-hour 
tests in our population differ from those reported by 
Carpenter and Coustan.'' These differences are sum- 
marized in Table I. One possible explanation for these 

differences may be that our patients did not receive 
: carbohydrate loading or fast prior to testing. However, 
if this were the case one would expect many more pos- 
itive screens in our population. Twenty percent of our 
patients and 19.1% (73 of 381) of Carpenter and Cous- 
tan’s patients had l-hour screening values 2140 mg/ 
dl. These authors did use slightly different criteria for 















the diagnosis of gestational diabetes after a 3-hour oral 


glucose tolerance test. However, applying their test cri- 





Abnormal glucose 
tolerance lest (%) 






Abnormal glucose 
tolerance test (%) 







— 33 9.0 
7.7 53 16.9 
27.8 12 38.3 
33.3 6 83.3 
33.3 2 100 





teria to our data redefines only two patients as having. 
gestational diabetes. Both were in the control group, 
one with a I-hour value of 143 mg/dl and one with a 
value of 196. mg/dl. The most plausible explanation is : 
that sample size, particularly in the markedly abnormal 
ranges, is small in both studies and may lead to dise o) 
crepancies in the positive predictive values. It appears, 
however, that many patients with significantly abnormal 
I-hour screens may have a normal 3-hour oral glucos 
tolerance test. es 

In summary, full-dose oral ritodrine therapy does no 
appear to affect glucose tolerance in nondiabetic: pa 
tients. Additionally, the 1-hour 50 gm glucose loading 
test is a useful screening technique, although its positive 
predictive value when >180 mg/dl may not be as hi 
as previously claimed. : 
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Luteinizing hormone-releasing hormone agonist and uterine os 
~ leiomyoma: A pilot study : 


Rodolphe Maheux, M.D., Chantal Guilloteau, M.D.,* André Lemay, M.D., 


`` Adrien Bastide, M.D., and Atilla T. A. Fazekas, M.D. 
Aa Quebec City, Quebec, Canada 


~ Ten women with 12:uterine leiomyomas ranging from 7.5 to 420 cc (mean, 112.6 + 39.4) were treated 
oe with subcutaneous injections of the luteinizing hormene—releasing. hormone agonist buserelin, 200 ug 





8 “three times daily for 1: week and then 500 ug daily for the rest of the 6-month treatment period. Following 
"initial stimulation the pituitary ovarian axis was suppressed after 3 weeks of treatment with mean serum 
v estradiol ranging between 17 and 36 pg/ml. Seven wierine leiomyomas had a marked regression in size 
BS following treatment with luteinizing hormone~releasiag hormone agonist; two were undetectable and the 
"volume of the other five diminished by an average cf 80%. One tumor did not respond to treatment, two 


‘regressed by 25%, and. two, following an initial reduction of 65% and 50%, reenlarged during the last 2 
months of treatment to 75% and 100% respectively of their initial volume. Luteinizing hormone-releasing 
hormone agonist is the first medication demonstratex: effective in reducing the size of uterine myomas. 


(AM J OBSTET GYNECOL 1985;152:1034-8.) 


Key words: Luteinizing hormone-releasing hormone, uterine leiomyoma, pituitary 


desensitization 


~The classical treatment of a woman with symptomatic 
“uterine leiomyoma has until now been surgery. De- 


< pending on the need to preserve the fertility potential 


and the size of the tumor, hysterectomy or selective 
7, surgical myomectomy was offered, 

The interest in treating uterine leiomyoma with lu- 
i teinizing hormone-releasing hormone agonist stems 
< from the fact that, as we have reported for endome- 
triosis,’ this medication induces a state of reversible 
_ hypogonadism without intrinsic steroidal effec. Herein 
owe report a pilot study on 10 patients with uterine 
- leiomyoma treated with luteinizing hormone—releasing 
~ hormone agonist, 


-Material and methods 

Subjects. Ten women, aged 27 to 51 years {mean 
$4.6 + 2.3), were included in the study after giving 
l informed consent. Six patients were nulligravid, and 
- four had a previous pregnancy. Indications æf treat- 
| ment were abdominal pain or pelvic pressure (five 
women), infertility with otherwise normal workup 
(three women), habitual abortion (one woman), and 
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recent progression (one. woman). All of the uterine 
leiomyomas were positively identified by gynecologic — 
examination and by ultrasound. In six patients alap- 
aroscopic confirmatory diagnosis was also available. 
Eight patients had one leiomyoma whereas two patients 





presented with two leiomyomas. Initial volume of these 


uterine tumors ranged from 7.5 to 420 ml (mean,. “ 
112.6 + 39.4). EDE , 
Protocol. Before treatment, baseline information was: 
determined, including complete medical history, phys- 
ical examination, and safety laboratory investigation © 
(complete hemogram, urine: analysis, SMA-16, triio- 
dothyronine, thyroxine, cortisol, testosterone, prola — 
tin, pulmonary x-rays, x-rays of the fine bones of the. oS 
hands, electrocardiogram). Treatment was started on o 
days 2 to 5 of the cycle. During the first 7 days, 200 pg 
of buserelin ([p-Ser(TB U)*-des-gly-NH,""] LHRH ethyl- l 
amide, Hoechst Canada Inc., Montreal, Canada) was 
administered subcutaneously every 8 hours, followed i 
by 500 ug subcutaneously daily for the rest of the 6- 
month treatment period, Acute response to luteinizing 
hormone—releasing hormone agonist. administration 
has been monitored on the first day of treatment and: 


after 1, 4, 8 weeks, and 3 and 6 months of buserelia. == 


administration. Ultrasonographic measurement of the 
leiomyomas was. carried out every month by the same 
technician and physician. Complete physical exami- > 


nation and safety laboratory tests were performed after oo 





done by the Duncan-Kramer method. ee 
Laboratory methods. Serum luteinizing hormone _ 


3 and 6 months of treatment. Statistical analysis was 
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Fig. 1. Mean + SEM of serum FSH, LH, estradiol (E,), and 
progesterone (PROG.) levels before and during buserelin 
‘treatment. Closed circles indicate basal hormonal levels, whereas 
open circles indicate hormonal response 4 and 8 hours after 
drug administration. During the first day of treatment the 
‘detailed 24-hour response is illustrated. 


and follicle-stimulating hormone were measured by 
specific radioimmunoassays.’ Materials for luteinizing 
hormone and follicle-stimulating hormones were sup- 
plied by the National Pituitary Agency, National Insti- 
tutes of Health, Bethesda, Maryland. The results are 
expressed in nanograms per millimiter of LER-907. 
arly follicular phase values range from 85 to 400 ng/ 
ml for follicle-stimulating hormone and from 25 to 60 
ng/ml for luteinizing hormone. 

Estradiol and progesterone were measured by highly 
specific sera and tritiated tracers. Duplicate serum al- 
iquots were extracted with anhydrous ether, and acti- 
vated charcoal was used to separate free and antibody- 
bound steroids. Assay sensitivity was 5 to 10 pg/ml for 
estradiol and 0.1 to 0.2 ng/ml for progesterone. 


Results 


Serum gonadotropin and sex steroid levels. Basal 
Jevels of serum gonadotropins and sex steroids as well 
as their acute response to luteinizing hormone-releas- 
ing hormone agonist administration are shown in Fig. 
L Before beginning the treatment the mean basal levels 
of luteinizing hormone and follicle-stimulating hor- 
mone were 33.8 + 4.3 ng/ml and 465.9 + 48.7 ng/ml, 
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Fig. 2. Individual curve of volume of uterine leiomyomas (dot- 
ted line) and serum estradiol levels (solid line). The volume of 
uterine leiomyoma is expressed in percentage of the initial. 
volume. 


respectively. Following the first subcutaneous injection: 
of 200 pg of buserelin, maximum 7.5- and 3.8-fold ; 
increases of serum luteinizing and follicle-stimulating 
hormones were observed. After 1 week of treatment, 
serum follicle-stimulating hormone levels were already 
suppressed whereas serum luteinizing hormone levels 
still slowly decreased thereafter. 

Before treatment the mean serum estradiol levels 
were 40 + 5.6 pg/ml. Following gonadotropin stimu- 
lation, the mean serum estradiol levels increased to a 
maximum. of 149.1 + 21 pg/ml at 16 hours. Mean se- 
rum estradiol value progressively decreased thereafter 
and stabilized 3 weeks after initial injection at levels 
between 17 + 2.53 and 36 + 13.1 pg/ml for the rest 
of the treatment period. One exception is Patient No. 
10 in whom serum estradiol levels were not suppressed 
by luteinizing hormone-releasing hormone agonist 
treatment and oscillated during the last 5 months of 
treatment between 19 and 149 pg/ml. 

After 1 week of treatment, luteinizing hormone—re- 
leasing hormone agonist administration did not elicit 
any statistically significant acute elevation of serum go- 
nadotropin or sex steroids levels. ‘This lack of response. 
of gonadctropins and gonadal steroids to luteinizing 
hormone-releasing hormone agonist administration 
persisted for the rest of the treatment period. 
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Fig. 3. Pelvic endoscopic photographs of Patient No. 6 before (A) and after (B) treatment with 
luteinizing hormone-releasing hormene agonist. A 68% volume reduction in the 182 cc initial volume 


of uterine leiomyoma is illustrated. 


Symptoms : Hot flushes 
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Fig. 4. Pattern of hot flushes during treatment with buserelin. 


Volume of uterine leiomyomas. Individual response 
of uterine leiomyomas and serum estradiol levels be- 
fore and during treatment with luteinizing hormone-— 
releasing hormone agonist treatment are presented in 
Fig. 2. A total of 12 uterine leiomyomas were observed. 
Seven uterine leiomyomas presented a marked regres- 
sion following treatment with luteinizing hormone—re- 
leasing hormone agonist; two at the end of treatment 
were undetectable by ultrasound and gynecologic ex- 


amination and the volume of the other five had dimin- 
ished by an average of 80%. One tumor (No. 8) did 
not respond to treatment, two (No. 9 and No. 10) re- 
gressed by 25%, and two (No. 4 and No. 5-1) had an 
initial reduction of 65% and 50% but reenlarged during 
the last 2 months of treatment to respectively 75% and 
100% of their initial volume. Fig. 3 consists of pelvic 
endoscopic photographs of patient No. 6 taken before 
(A) and after (B) treatment with luteinizing hormone— 
releasing hormone agonist. A 68% reduction in the 
182 ml initial volume of uterine leiomyoma is il- 
lustrated. 

Side effects and safety laboratory data. As shown in 
Fig. 4, hot flushes were the most common side effect, 
usually starting 3 to 4 weeks after initiation of treat- 
ment. Eight patients reported a diminution of vaginal 
secretions and nine experienced dryness of the mouth. 
Two patients developed transitory dyspareunia during 
treatment. However, libido and orgasm were not af- 
fected by the treatment. 

The pattern of vaginal bleeding is illustrated in Fig. 
5. Initial menstruation was prolonged in two patients 
(No. 2 and No. 9). Estrogen withdrawal bleeding was 
observed in 4 patients, in 3 after 1 month of treatment 


(No. 1, No. 5, and No. 7) and in one after 2 months of 


treatment (No. 10). Thereafter only occasional vaginal 
spotting occurred during the rest of the treatment 
period. 

Slight but statistically significant (p < 0.05) elevation 
of serum glutamic-oxaloacetic transaminase, serum 
glutamic-pyruvic transaminase, alkaline phosphatase, 
and phosphorus as well as a reduction (p < 0.01) in 
concentration of neutrophils (56% compared to 65% 
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Symptoms:Vaginal bleeding 
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Fig. 5. Pattern of vaginal bleeding during treatment with buserelin. 


pretreatment level) were noted after 6 months of treat- 
ment. These biologic measurements, however, as well 
as the others listed in the material and methods section 
were within the normal range before and after 3 and 
6 months of luteinizing hormone—releasing hormone 
agonist treatment. Treatment did not statistically affect 
any of the other biologic measurements. 

Follow-up. Patient No. 4 presented with infertility, 
and because her uterine leiomyoma had reenlarged 
during the last months of treatment, selective surgical 
myomectomy was performed during the follow-up pe- 
riod, An edematous, histologically degenerated leio- 
myoma was removed. All the other patients have com- 
pleted at least 3 months of follow-up. Normal men- 
strual bleeding rapidly returned (26 to 49 days after 
treatment), one exception being patient No. 7 in whom 
return of uterine bleeding took 3 months. Two leio- 
myomas (No. 6 and No. 10) continued to decrease 
slightly during the follow-up period, three remained 
stable (No. 5-2, No. 7, and No. 9), six reenlarged (No. 
i, No. 2, No. 3-1, No. 3-2, No. 5-1, and No. 8) to an 
average of 73% of their initial volume. None of the 
patients who presented with habitual abortion or in- 
fertility is as yet pregnant. 


Comment 


Not all of the uterine leiomyomas responded to the 
hypoestrogenism induced by luteinizing hormone-re- 
leasing hormone agonist treatment. There was no cor- 
relation between the reduction obtained and the age of 
the patients or the initial volume of the tumor. The 
lack of response of some of the leiomyomas was ex- 
pected, since some of these tumors after a while become 
composed almost exclusively of fibrous tissues and are 
no longer hormonally active. 

Filicori et al. have reported a 77.5% reduction of 





one uterine leiomyoma following 15 weeks of treatment. 
with 8 pg/kg of p-Trp’-Pro’-NEt-LHRH administered 
daily by subcutaneous injection. A preliminary report 
of the first three patients described here has also been 
published.’ os 

Luteinizing hormone-releasing hormone agonist is. 
the first medication demonstrated as being effective in 
decreasing the size of uterine leiomyoma. In this pilot 
study, side effects were well tolerated, and all of the 
safety laboratory data stayed in the normal range. i 

We have reported’ a deceptive 20% reduction fol 
lowing use of danazol, 400 mg two times daily for 6 
months. The number of cytoplasmic progesterone re- : 
ceptor binding sites in uterine leiomyoma is low and 
does not increase, as in normal myometrium, with the 
menstrual cycle. This may possibly explain why pro- 
gestogens have not been demonstrated to be effective 
for these pathologie conditions. 

However, prolonged hypoestrogenism is not without ` 
danger; it reduces the high-density lipoprotein choles- 


terol and may induce osteoporosis. Chronic treatment `- 


with luteinizing hormone-releasing hormone agonist. — 
should therefore be carefully evaluated before its clin- 
ical recommendation. 





We wish to acknowledge the invaluable assistance of 
Marie Dandurand in the preparation of this manu- 
script. 
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Platelets and uric acid in the prediction of preeclampsia 


Roger A. Fay, M.B., B.S., David R. Bromham, M.B., B.S., Ph.D., 
Jonathan A. Brooks, M.A., M.B., B. Chir., and Val J. Gebski, B.A., M.Stat. 


Bristol, United Kingdom 


Fifty-four pregnancies that were subsequently complicated by preeclampsia had platelet parameters and 
uric acid levels measured during pregnancy. The expec:ed fall in platelet count and rise in platelet volume 
parameters and uric acid levels beyond those that owcu- in normal pregnancy were seen only in the week 


before delivery. (AM J OBSTET GYNECOL 1985;152:1036-9.) 


Key words: Platelets, uric acid, preeclampsia 


A fall in platelet count and a rise in serum wri: acid 
levels are well-known features of preeclampsia. Hy- 
peruricemia is said to be an early feature of preec:amp- 
sia, but there is dispute as to whether the coagulopathy 

and hence the fall in platelet count are early or late 
« features of the disease.’ 


«+ Methods and material 
- Blood samples were obtained from women attending 
the antenatal clinics of Bristol Maternity Hospital dur- 
ing a 12-month period. A total of 2881 hematologic 
“samples.and 929 serum samples were obtained. Fifty- 
four of the patients from whom samples were obtained 
subsequently experienced preeclampsia. The wes alts of 
the preeclamptic patients were grouped accord ng to 
‘x the time before delivery that the samples were obtained. 
These results were compared with the results feom non- 
¿hypertensive pregnancies that were grouped according 
“to time before 40 weeks that the samples were obtained. 
Preeclampsia is defined as hypertension with an ele- 
vation of the systolic blood pressure by 30 mm Hg or 
more or the diastolic pressure by 15 mm Hg-er more 
with significant proteinuria (>0.3 gm/L) or, ie toe ab- 
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Fig. 1. Uric acid levels (mean + SEM) grouped in weeks be- 
fore delivery for preeclamptic pregnancies and weeks before 
term for nonhypertensive pregnancies. Asterisk indicates sig- 
nificant difference (p < 0.01). 


sence of proteinuria, a systolic blood pressure of 160 
mm Hg or more or a diastolic blood pressure of 110 
mm Hg or more. In the analysis of the platelet results, 
statistical significance was assessed by the Student t test. 
For the uric data, analysis of covariance was used. to 
adjust for the different gestational ages of the two 
groups. 

Platelets. The results from the nonhypertensive pa- 
tients showed a fall in platelet count and rise in platelet 
volume parameters throughout pregnancy.’ In preg- 
nancies complicated: by preeclampsia all three platelet 
parameters parallel the changes in normal- pregnancy 











Volume 152. 
s Number 8” 


except in the week before delivery. In the final week 
of the preeclamptic pregnancies there is an appreciable 
fall in platelet count and rise in platelet volume param- 
eters beyond those that occur in nonhypertensive preg- 
nancies. 

Uric acid. Results from nonhypertensive pregnan- 
cies showed a rising level continuously throughout 
pregnancy. In the preeclamptic pregnancies the uric 
acid values rose above the nonhypertensive values in 

the fourth week before delivery (Fig. 1) but differed 
significantly (p < 0.01) only in the week before delivery 
- after adjustment was made for the gestational age. 


Comment 

Increased platelet destruction is associated not only 
with thrombocytopenia but also with macrothrombo- 
cytosis. Both of these features occur in preeclampsia 
but also to a lesser extent in normal pregnancy.’ We 
found that changes in platelet number and volume in 
preeclamptic pregnancies parallel the changes in nor- 
mal pregnancies and deviate from them, becoming 
more pronounced, only in the last week before delivery. 
These findings suggest that the increased platelet de- 
- struction and hence the coagulopathy are late phenom- 
ena of preeclampsia. The early fall in platelet count in 
preeclampsia as described by Redman et al.’ could be 
explained if some of their preeclamptic patients were 


Platelets and uric acid in preeclampsia _ 


delivered early in the third trimester, since this is when 
the difference between their preeclamptic and control 
patients became significant. The observed rise of uric 
acid levels throughout nonhypertensive pregnancy 
confirms. previous reports. Redman et al! have sug- 
gested that patients who subsequently develop pre- 
eclampsia have significantly: higher levels of uric acid 
from 28 weeks’ gestation. Our findings suggest that uric 
acid rises significantly only in the week before delivery 
in patients who develop preeclampsia. 
The results of any study of a parameter in pregnancy 
that alters with the development of preeclampsia can- 
not have the resultant values grouped and compared 
with the nonpreeclamptic control values on a gesta- 
tional age (weeks of pregnancy) scale since preeclamp- 
sia can occur at any stage in the second half of preg- 
nancy, and thus values from the test patients who. 
develop: this disease early may deviate the grouped: 
test values. This study suggests that uric acid and plate- 


let parameters are of little value in predicting pre- 


eclampsia. 
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Sonographic sign for the detection of early fetal ascites in the 
management of severe isoimmune disease without intrauterine 


-transfusion 


Beryl R. Benacerraf, M.D., and Fredric D. Frigoletto, Jr., M.D. 


Boston, Massachusetts 


Ultrasonography is an important adjunct to the delta optical density at 450 nm in the management of 
isoimmunized pregnancies. We describe a sonographic finding that we believe is the earliest sign of fetal 
ascites suggesting decompensation. In this patient, despite high measurements of delta optical density at 
450 nm, intrauterine therapy or delivery was delayed for more than 7 weeks by careful sonographic 


monitoring. (Am J OgsTet GYNECOL 1985;152:1039-41.} 
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Isoummune hemolytic disease of the fetus due to Rh 
blood group incompatibility is now a relatively rare dis- 
order as a result of effective prevention. There re- 
mains, however, an occasional patient who is severely 
sensitized for whom refined diagnostic testing is nec- 
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Fig. 1. Frame from real-time sonogram shows a cross section of the fetal abdomen with multiple 
bowel loops. Note that the bowel wall is well seen from either side (arrows). 


essary to permit the most advantageous clinica! deci- 
sions. Measuring serial amniotic fluid bilirubin by de- 
termination of the delta optical density at 450 nm 
(AOD,;0) has been the benchmark of fetal assessment'; 
however, more recently, fetal heart rate testing and 
sonographic assessment have evolved as important ad- 
junctive indicators of fetal state.” This report is an ex- 
ample of the refinements that are possible in ultrason- 
ographic monitoring of the fetus at risk for the devel- 
opment of isoimmune hydrops. Although measuring 
amniotic fluid bilirubin as the AOD,,» reflects the extent 
of hemolysis that has occurred, it gives limited insight 
into the degree of fetal compensatory mechanisms that 
may be accommodating to the hemolytic process. The 
AOD.» alone, therefore, is not sufficiently sensitive for 
the most effective clinical decision-making. We offer 
another refined sign that should help in the sono- 
graphic surveillance of this disease. We describe a case 
in which sonographic visualization of both sides cf the 
bowel wall in a fetus at high risk for isoimmune hydrops 


was the key to identifying the earliest possible sign of 


ascites, indicative of severe decompensation long after 
the AOD,;, would have indicated the need for intra- 
uterine transfusion. This does not imply that the 
AOD,» is not a necessary part of the clinical manage- 
ment of this problem. Rather it suggests that its use in 
conjunction with other laboratory modalities will in- 
crease clinical acumen. 


Case report 


M. G., a 30-year-old woman, gravida 6, abortions 2, 
para 2, therapeutic abortion 1, had a previous preg- 
nancy that ended in intrauterine death hours after an 
intrauterine transfusion at 30 weeks. The present preg- 
nancy was followed up from 11 weeks with serial ul- 
trasound examinations and she underwent her first 
amniocentesis at 21 weeks for determination of the 
AOD,;. The fetus was observed sonographically on 20 
separate occasions during the pregnancy and nine sep- 
arate AOD,» determinations were obtained. The results 
were in the high midzone and the last two were in the 
third zone. In the last week, sonographic observation 
was almost daily. During each of the early examinations, 
by the same sonographer, the ultrasound findings were 
entirely within normal limits, both anatomically and 
functionally, until 30 weeks. At that time, it was noted 
that both sides of the bowel wall in the fetal peritoneal 
cavity were visible, a finding that was interpreted as 
possible early ascites (Fig. 1). The biophysical profile 
was reassuring during this examination and the sono- 
graphic findings were unchanged the next day. Daily 
ultrasound examinations were performed, and 48 
hours after the original observation a small but con- 
ventional rim of ascites was diagnosed. 

When the initial unusual appearance of the bowel 
wall was noted, the mother was treated with glucocor- 
ticoids for immature pulmonic indices. When the as- 
cites was confirmed, delivery of a 1654 gram live female 
infant with Apgar scores of 5 and 7 was accomplished, 
some hours after the last ultrasound examination. The 
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baby was grossly normal, without evidence of hydrops. 
The cord hematocrit was 20%. She required five ex- 
change transfusions and ventilatory therapy for severe 
hyaline membrane disease during the first week of life. 
Her progress since that time has been uneventful. 


Comment 


Recently, specialists in maternal-fetal medicine have 
relied on ultrasonographic signs to help in the decision- 
making process when dealing with Rh-sensitized pa- 
tients. Eight cases have been reported from this insti- 
‘tution in which reassuring serial ultrasound examina- 

tions were used as the basis for avoiding intervention 
for 8 to 63 days despite high AOD findings.’ 
These eight cases were managed without intrauterine 
transfusion despite AOD» results in the third zone. 
"The ultrasound appearance of the hydropic fetus is well 
known and includes ascites, scalp edema, and pericar- 
dial effusion as the salient features. A way of identifying 
the early signs of hydrops, however, would be crucial 
‘for this kind of optimal obstetric management as, once 
the full-blown hydropic features are present, the prog- 
“nosis is severely reduced. Despite high AOD.» findings 
in'the previously reported cases and this report, very 
early detection of fetal decompensation was the decid- 
ing factor for intervention. 
Visualization of both sides of the bowel wall is a well- 
known radiologic sign on abdominal plain film for the 
diagnosis of free peritoneal air. When the same crite- 
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rion is applied to a sonogram, visualization of both sides 
of the bowel wall indicates the presence of material (in. 
this case, fluid) on the outside of the bowel wall, sil- 
houetting it. This sign, which indicates a small amount 
of intraperitoneal fluid as in our case, preceded: the 
identification of a frank rim of ascites by 2 days, thus 


facilitating obstetric management and enhancing fetal _ 


outcome. We suggest, therefore, that sonographic vir 
sualization of the outer aspect of the bowel wall in a < 
fetus signifies small quantities of free fluid in the peri- 
toneal cavity and that this may be one of the earliest 
signs of fetal hydrops and decompensation. 
It should be noted that the traditional approach 
would have been to opt for intrauterine transfusion at 
24 weeks on the basis of the previous history and three 
consecutive AOD, results that were high in the mid- 
zone and rising. We suggest that the present combined : 
approach of fetal assessment avoided the need for in- 
trauterine therapy and other intervention for more 
than 7 weeks. : 
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The role of ultrasound in the aggressive management of 
obstructed labor secondary to fetal malformations 


Steven L. Clark, M.D., Greggory R. DeVore, M.D., and Lawrence D. Platt, M.D. 


Los Angeles, California 


Eleven cases of major congenital anomalies were diagnosed in conjunction with arrest of dilatation or 
descent. In three cases, the diagnosis of fetal death was made. In the remainder, despite extensive 

: counseling, the mothers refused cesarean section for an anomalous fetus. Fetal decompression resulted in 
prompt vaginal delivery in 10 of 11 cases. (AM J OBSTET GYNECOL 1985;152:1042-4,) 


Key words: Decompression, hydrocephalus, labor, prune-belly syndrome, ultrasound 


Obstructed labor secondary to fetal malformations is 
an uncommon problem. Prior to the advent of modern 
techniques for cesarean section and the availability of 
intensive neonatal medical and surgical support, var- 
ious destructive techniques that were commonly used 
. were designed to avoid operative delivery even at the 
cost of fetal life. As the morbidity of cesarean section 
has fallen in past decades, fetal destruction for the sole 
purpose of averting abdominal delivery has become 
‘medically unjustifiable. Nevertheless, when confronted 
with the detailed description of a major congenital 
anomaly, some patients may be unwilling to undergo 
cesarean section for fetal salvage. 


Methods 


We report here our recent experience with 1} cases 
of major congenital anomalies, diagnosed intrapartum 
with ultrasound, in conjunction with arrest of dilatation 
‘or descent. In each case, the labor obstruction was felt 
to be secondary to the fetal malformation. In three 
cases, the diagnosis of fetal death was made; in the 
remaining eight, despite extensive counseling, the 
mothers refused cesarean section for an anomalous fe- 
tus. Fetal decompression was then accomplished with 
subsequent prompt vaginal delivery in 10 of 11 
cases, 


Results 


Tables I, H, and IH detail the clinical presentation, 
method of decompression, and autopsy data for these 
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fetuses. In each case, postmortem examination con- 
firmed the prenatal diagnosis suggested by ultrasound. 


Comment 


Congenital hydrocephalus may be of a minor degree 
and associated with a normal labor and vaginal delivery. 
However, quantities of cerebrospinal fluid as little as 
280 ml may be associated with severe labor dystocia. 
Vaginal decompression via the anterior fontanelle 
seems to be the method of choice for hydrocephalic 
infants presenting in a vertex position. Once the di- 
agnosis of gross hydrocephalus has been made, the de- 
cision for cesarean section or decompression should not 
be delayed, as uterine rupture with obstructed labor 
secondary to hydrocephalus has been reported well be- 
fore full cervical dilatation.’ In cases of breech presen- 
tation, the physician should await spontaneous delivery 
of the fetal body and then proceed with decompression 
through the foramen magnum should spontaneous de- 
livery not be possible. An alternative approach is trans- _ 
abdominal puncture under ultrasonic guidance. Ob- 
structed labor secondary to the prune-belly syndrome 
may also be managed by transabdominal decompres- 
sion. However, in some cases, spontaneous delivery of 
the fetal head with subsequent dystocia due to abdom- 
inal distention may mandate vaginal decompression. 

When confronted with a major congenital anomaly 
preventing delivery, extreme caution must be exercised 
in counseling the parents regarding operative delivery. 
Although intrauterine measurement of cerebral corti- 
cal thickness is possible with ultrasound, the literature 
clearly demonstrates an inconsistent correlation be- 
tween thickness of the cortical mantle and subsequent 
neurological outcome.’ Thus, while some degree of 
neurological impairment may be anticipated, sévere're- 
tardation is by no means certain. The prune-belly syn- 
drome may be associated with megalocystis, hydro- 
ureter, renal dysgenesis, and other anomalies in addi- 
tion to congenital absence of the abdominal wall mus- 
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“Table I. Clinical data for hydrocephalic fetuses presenting in vertex position* 
es ak 


Apgar score 


0 0 








































Birth 
weight 
(gm) 


Fluid 
removed 


(ml) 


Cortical 
thickness 


(cm) 


Biparietal 
diameter 
(em) 


Case 





Associated anomalies 


l >14 1 Not stated 3860 Polymicrogyria, hypoplasia of medulla, 
agenesis of corpus callosum 

2 11.1 Not stated 1500 3280 5 6 Dandy-Walker syndrome 

3 10.4 1.3 350 2640 0 0 Autopsy refused 

4 13.2 Not stated 1200 3 8 Bilateral hydronephrosis 

5 11.3 “Minimal” 180 3840 0 0 Congenital absence of corpus callosum, 


stenosis of aqueduct of Sylvius 








*Decompressed vaginally. 


Table II. Clinical data for hydrocephalic fetuses presenting in breech position* 

































Fluid 
removed 


(ml) 


Birth 
weight 
(gm) 


Cortical 
thickness 
(cm) 


Biparietal Apgar score 
diameter 


(em) 













I min 5 min Associated anomalies 





6 13.4 “Minimal” 500 4460 0 0 Arnold-Chiari malformation; 
limb anomalies 

7 15.6 “None visible” 1400 2680 0 0 Arnold-Chiari malformation; 
myelomeningocele ; 

8 15.0 1.6 500 4200 0 0 Massive hydrops: multiorgan 
hemorrhage 

9 14.5 Not stated 1655 2650 0 0 Absence of brain stem 
and cerebellum; myelo- 
meningocele 





*Decompressed vaginally (Cases 6 and 7) or transabdominally (Cases 8 and 9). 


‘Table IIL. Clinical data for fetuses with prune-belly syndrome 



















Birth — Fluid 
weight | removed 
(gm) (ml) 


Apgar score 


0. 0 






Case 










Autopsy findings 






Ultrasonic findings Route of delivery 


10 Massive fluid-filled Vaginal after delivery 1300 1300 








Prune-belly syndrome; 
abdomen of head bilateral renal 
dysgenesis; hypo- 
plastic lungs; bilat- 
eral clubfoot 
il Fluid-filed abdomen Transabdominal 800 1500 0 0 Prune-belly syndrome; 
with 15 by 15 bilateral hydrone- 
cm mass phrosis; hypoplastic 
lungs; imperforate 
anus 
culature. While advances in reconstructive surgery have approach may also allow the obstetrician to avoid ce- 
‘resulted in satisfactory repair of the abdominal wall sarean section for a fetus with major anomalies pre- 
defect, ultimate prognosis is more closely related to the cluding vaginal delivery. 
nature of the urologic anomalies. Thus this syndrome The ethical and legal questions raised by the ability 
is not incompatible with life. of ultrasound to detect congenital anomalies are com- 
When faced with such anomalies, many parents will plex. These problems are compounded for both par- 
elect cesarean section, providing, from a fetal stand- ents and obstetrician when the diagnosis is first made 
point, the least traumatic and most desirable method in the face of obstructed labor, whereby an acute man- 
of delivery. Should this be refused, the obstetrician is agement decision is mandatory. 
faced with the equally important responsibility of avoid- It seems reasonable to suggest that all hospital re- 
ing the serious maternal morbidity and mortality as- search and ethics committees should consider these 
sociated with protracted, obstructed. labor. In such problems in a nonemergent fashion so as to alleviate 
cases, decompression offers a safe and effective alter- the significant burden placed upon the practicing ob- 


native. When faced with antepartum fetal death, this stetrician. 
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Modification of fetal intraventricular amniotic shunt 


Lawrence D. Platt, M.D., and Greggory R. DeVore, M.D. 


Los Angeles, California 


The benefits of fetal intraventricular amniotic shunt remain unknown. Nevertheless, the use of this 
technique has been described by several authors. One of the potential complications arising from its 
placement is the inability to retract the catheter once itis placed through the large needle. This 
communication describes a modification of the shunt procedure. A suture placed through the distal end of 
the catheter allows retrieval of the catheter shunt for as long as the needle remains in place. (AM J OBSTET 


GYNECOL 1985;152:1044-5.) 


Key words: Fetal intraventricular amniotic shumi, fetal hydrocephalus 


The development of an intrauterine procedure for 
treatment of fetal hydrocephalus has seen limited suc- 
cess. A recent publication by Clewel et al.’ reported the 
» successful implantation of a fetal intraventricular am- 

niotic shunt in a 26-week fetus. The method described 
requires the unidirectional insertion of a catheter 
through the calvarium into the dilated fetal vernricle 
through a large-bore sheath under ultrasound guid- 
ance. This technique allows for limited control of the 
shunt. If the shunt is advanced too far into the head, 
it cannot be retrieved. In order to facilitate placement 
and retrieval of the shunt, we have modified the in- 
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sertion technique as follows: A 6.0 (or smaller) Dexon 
suture is placed through an open hole in the proximal 
end (amniotic portion) of the shunt. Both ends of the 
suture are held as the shunt is inserted into the sheath 
as previously described (Fig. 1). The shunt is then ad- 
vanced to the appropriate depth within the fetal head 
and removed according to the same procedure. If the 
shunt has been advanced too far, even beyond the 
sheath, it can then be removed with the aid of the suture 
tail. 

Once proper placement has been identified, one end 
of the suture is pulled, thus the suture is retrieved. 


Comment 

In multiple insertions in an in vitro setting, we have 
yet to experience any difficulty in freely sliding the 
suture material back into the sheath. This includes in- 
stances in which the catheter has been passed com- 
pletely beyond the needle. Although it is possible that 
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Fig. 1. Diagram of modified. insertion technique: 
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the suture may become twisted and its removal or pas- 
sage made more difficult, we have yet to encounter this 
in an in vitro situation. If it occurs, we would recom- 
mend leaving the suture in utero since we see no sig- 
nificant added risk to the fetus. Although strangulation 
of a limb can theoretically occur, the risk should be 
minimal. 

In summary, because of the increasing interest in 
fetal therapy, we have described a simple modification 


Fetal intraventricular amniotic shunt _ 


of the Clewel procedure for intracranial shunting. We 
believe that this added safety step will facilitate this 
technique should it prove to be beneficial to the fetus. 
Clearly, further study is warranted. 
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Neonatal effects of maternal nadolol therapy 


Renee E. Fox, M.D., Celeste Marx, Pharm.D., and Ann R. Stark, M.D. 


Boston, Massachusetts 


Described is the case of an infant, exposed during gestation to the B-blocker nadolol, who experienced 
catdiorespiratory depression, mild hypoglycemia, and growth retardation. The longer duration of action of 
nadolol and the fact that it is only 30% protein bound make it less desirable than propranolol for use as a 
B-bloċker during pregnancy. (AM J OBSTET GYNECOL 1985;152:1045-6.) 


Key words: Infant, B-adrenergic agents, bradycardia, hypoglycemia, respiratory depression, 


growth retardation 


Although the use of several B-adrenergic blocking 
agents has been reported in hypertension associated 
with pregnancy,’ no information is available about the 
effects on the fetus of the administration of nadolol. 
In this report, we describe the case of an infant whose 
mother received nadolol throughout gestation, and 
who developed problems associated with this drug. 


Case report 


L. B., a 1.8 kg male infant, was born after 35 weeks’ 
gestation to a 37-year-old woman, gravida 2, para 0, 
who had an IgA nephropathy and hypertension. The 
mother’s daily medications during pregnancy included 
nadolol (20 mg), Dyazide, and Armour Thyroid (3 
grains). Her blood pressure was 135/90 mm Hg, and 
her creatinine clearance remained stable at 50 to 60 
ml/min. Serial ultrasound examinations indicated poor 
fetal growth, and elective delivery was planned at 35 
weeks since indices of lung development were mature. 
Although a nonstress test was reactive 18 hours before 
delivery, the fetal heart rate pattern became abnormal 
with a low baseline rate (110 to 120 bpm) and a brief 
late deceleration. The infant was delivered by emer- 
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gency cesarean section performed under epidural an- 
esthesia. Apgar scores were 9 and 10 at land 5 minutes, 
respectively. The mother’s last dose of nadolol was 20 
hours before delivery. 

Findings on physical examination of the infant were 
normal, except for tachypnea to 68 breaths per minute. 
Heart rate was 136 bpm. Dubowitz examination was 
consistent with gestational age determined from men- 
strual history. Head circumference and length were 
fifteenth percentile, and weight was tenth percentile 
for 35 weeks’ gestation. Hematocrit was 59%. Blood 
glucose, initially 20 mg/dl, rose to 40 mg/dl after feed- 
ing of ghicose water. 

At 4% hours of age, the infant’s respirations slowed 
to 23 breaths per minute, heart rate decreased to 112 
bpm, and temperature fell to 96.5° F. His blood pres- 
sure and color remained normal. Although warming 
normalized his temperature, the heart rate and respi- 
ratory rate remained low for 72 hours, and frequent 
short episodes of bradycardia occurred that were not 
associated with apnea and that resolved spontaneously, 
By 4 davs of age, the heart rate was consistently above 
135 bpm. The child gained weight and did well. 

Samples of serum obtained from cord blood and 
from the infant at 12 and 38 hours had concentrations 
of nadolol of 43, 145, and 80 ng/ml. Breast milk ob- 
tained 38 hours post partum had a concentration of 
nadolol. of 146 ng/ml. A T, level obtained on day 3 was. 
normal. The placenta weighed 240 gm and had normal 
histologic features. 
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Comment 


Described is the case of an infant exposed during 
gestation to the B-blocker nadolol. The infant pre- 
sented: with cardiorespiratory depression, mild hypo- 
glycemia, and growth retardation. The other maternal 
medications have not been reported to have any effects 
on the fetus. 

The infant’s depressed heart rate was probably the 

-result:of blockade by nadolol of the B-receptors of the 
heart, The time course and complete resolution by 72 
hours support the fact that this was a pharmacologic 
effect. The early hypoglycemia that we observed was 
similar to that in infants who have prolonged in utero 
exposure to the B-blocker propranolol, Although the 
hypoglycemia might be attributed to the infant’s growth 
retardation or mild fetal distress, B-blockade could af- 

fect the concentration of blood glucose as well. Expo- 
sure to nadolol may have contributed to the observed 
poor fetal growth. However, other factors cannot be 
easily excluded, since maternal renal disease and hy- 
pertension are known to cause intrauterine growth re- 
< tardation. 

We measured serum concentrations of nadolol in the 
infant that were within the therapeutic range for adults. 
> Concentrations of nadolol were higher 12 and 38 hours 
after delivery than they were in cord blood, similar to 

findings with propranolol and metoprolol. The ob- 
served rise in serum concentration may reflect hemo- 
concentration or redistribution of tissue-sequestered 
drug in a non-equilibrium process. 
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Although the effects of exposure to propranolol on 
the fetus have been described, several pharmacologic 
properties of nadolol might put the infant at greater 
risk. The longer duration of action of nadolol, mar- 
keted as an advantage because of fewer daily doses 
required, was a disadvantage to this newborn infant. 
Nadolol has a half-life in adults of 17 to 24 hours, 
compared to the half-life of propranolol of 4 to 6 
hours.’ Unlike propranolol, which is removed mainly 
by hepatic metabolism, nadolol is excreted unchanged 
by the kidneys. The infant may have experienced pro- 
tracted effects of the drug because of the normally 
decreased glomerular filtration in the first days. of life. 
In addition, nadolol is only 30% protein bound, unlike 
propranolol, which is 90% protein bound. More free, 
and hence active, drug would have been present in this 
infant and contributed to its effects. We conclude that 
nadolol is less desirable than propranolol for use as a 
B-blocker during pregnancy. 


We wish to thank Walter Jump, Pharm.D., of E. B: 
Squibb Professional Services Division, for his help in 
measuring the concentrations of nadolol. 
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WARNING: 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE 
RISK OF ENDOMETRIAL CARCINOMA. 

Three independent case control studies have shown an increased 
risk of endometrial cancer in postmenopausal women exposed to ex- 
ogenous estrogens for prolonged periods.' This risk was indepen- 
dent of the other known risk factors for endometrial cancer. These 
studies are further supported by the finding that incidence rates of 
endometrial cancer have increased sharply since 1969 in eight dif- 
ferent areas of the United States with population-based cancer 
feporting systems, an increase which may be related to the rapidly 
expanding use of estrogens during the last decade.* 

The three case control studies reported that the risk of endometri- 
al cancer in estrogen users was about 4.5 to 13.9 times greater than 
in nonusers. The risk appears to depend on both duration of treat- 
ment! and on estrogen dose.’ In view of these findings, when estro- 
gens are used for the treatment of menopausal symptoms, the lowest 
dose that will contro! symptoms should be utilized and medication 
should be discontinued as soon as possible. When prolonged treat- 
ment is medically indicated, the patient should be reassessed on at 
least a semiannual basis to determine the need for continued therapy. 
Although the evidence must be considered preliminary, one study 
suggests that cyclic administration of low doses of estrogen may 
carry less risk than continuous administration; it therefore appears 
prudent to utilize such a regimen. 

Close clinical surveillance of all women taking estrogens is impor- 
tant. In all cases of undiagnosed persistent or recurring abnormal 
vaginal bleeding, adequate diagnostic measures should be undertak- 
en to rule out malignancy. 

There is no evidence at present that “natural” estrogens are more 
or less hazardous than “synthetic” estrogens at equiestrogenic doses. 


2. OGEN SHOULD NOT BE USED DURING PREGNANCY. 

According to some investigators, the use of female sex hormones, 
both estrogens and progestogens, during early pregnancy may se- 
riously damage the offspring. Studies have reported that females ex- 
posed in utero to diethylstiibestrol, a non-steroidal estrogen, have an 
increased risk of developing in later life a form of vaginal or cervical 
cancer that is ordinarily extremely rare.*® In one of these studies, 
this risk was estimated as not greater than 4 per 1000 exposures.’ 
Furthermore, there are reports that a high percentage of such ex- 
posed women (from 30 to 90 percent) have been found to have vagi- 
nal adenosis,” '? epithelial changes of the vagina and cervix. Al- 
though these reported changes are histologically benign, the inves- 
tigators have not determined whether they are precursors of adeno- 
carcinoma. 

Several reports suggest an association between intrauterine expo- 
sure to female sex hormones and congenital anomalies in the off- 
spring, including heart defects and limb reduction defects,'* '° One 
case contro! study’® estimated a 4.7 fold increased risk of limb re- 
duction defects in infants exposed in utero to sex hormones (oral 
contraceptives, hormone withdrawal tests for pregnancy, or attempt- 
ed treatment for threatened abortion). Some of these exposures 
were very short and involved only @ few days of treatment. The data 
suggest that the risk of limb reduction defects in exposed fetuses is 
somewhat less than 1 per 1000. 

In the past, female sex hormones have been used during pregnan- 
cy in an attempt to treat threatened or habitual abortion. OGEN has 
not been studied for these uses, end therefore should not be used 
during pregnancy. There is no evidence from well controlled studies 
that progestogens are effective for these uses. 

it OGEN (estropipate tablets) is used during pregnancy, or if the 
patient becomes pregnant while taking this drug, she should be ap- 
| prised of the potential risks to the fetus, and the question of continu- 











ation of the pregnancy should be addressed. 





INDICATIONS AND USAGE 

The cyclic administration of OGEN (estropipate tablets) is indicated for the treat- 
ment of estrogen deficiency associated with (See “DOSAGE AND 
ADMINISTRATION” section): 

1. Moderate to severe vasomotor symptoms of menopause. (There is no evi- 
dence that-estrogens are effective for nervous symptoms or depression which 
Pn gate during menopause, and they should not be used to treat these condi- 
tions, 


5. Female castration. 

6. Primary ovarian failure. 
OGEN (ESTROPIPATE TABLETS) HAS NOT BEEN TESTED FOR EFFICA- 
CY FOR ANY PURPOSE DURING PREGNANCY. SINCE ITS EFFECT 
UPON THE FETUS IS UNKNOWN, IT CANNOT BE RECOMMENDED FOR 
ANY CONDITION DURING PREGNANCY (SEE BOXED WARNING). 


CONTRAINDICATIONS 
OGEN should not be used in women with any of the following conditions: 

1. Known or suspected cancer of the breast. 

2. Known or suspected estrogen-dependent neoplasia. 

3. Known or suspected pregnancy (See Boxed Waming). 

4. Undiagnosed abnormal genital bleeding. 

5. Active thrombophlebitis or thromboembolic disorders. 

6. A past history of thrombophlebitis, thrombosis, or thromboembolic disor- 
ders associated with previous estrogen use. 


WARNINGS 

1. Induction. of malignant neoplasms. Long-term continuous administration of 
natural and synthetic estrogens in certain animal species has been reported by 
some investigators to increase the frequency of carcinomas of the breast, cervix, 
vagina, and liver. There is now evidence that estrogens increase the risk of car- 
cinoma of the endometrium in humans. {See Boxed Waming). 

At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast” although a 
recent long-term followup of a single physician's practice has raised this pessibil- 
ity!® Therefore, caution should be exercised when administering estrogens to 
women with a strong family history of breast cancer or who have breast nodules, 
fibrocystic disease, or abnormal mammograms. Careful breast examinations 
should be performed periodically, 

2. Gall bladder disease. A recent study has reported a 2 to 3-fold increase in 
the risk of surgically confirmed gall bladder disease in women receiving post- 
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menopausal estrogens, 7 similar 1 he 2-fold increase previously noted in users 
of oral contraceptives.'®** In the case of oral contrageptives, the increased risk 
appeared after two years of use,** j 

3. Effects similar to thase caused by estrogen- progestogen oral contracep- 
tives. There are several serious adverse effects of oral contraceptives, most of 
which have not, up to now, been documented as consequences of postmeno- 
pausal estrogen therapy. This may reflect the comparatively low doses of estro- 
gen used in postmenopausal women. it would be expected that the larger doses 
of estrogen used to treat postpartum breast engorgement would be more likely to 
result in these adverse effects, and, in fact, it has beea shown that there is an in- 
creased risk of thrombosis in women receiving estragens for postpartum breast 
engorgement.2°-2! 

a. Thromboembolic disease. it is now well established that users of oral con- 
traceptives have an increased risk of various thromboembolic and thrombotic 
vascular diseases, such as thrombophlebitis, pulmonary embolism, stroke, and 
myocardial infarction.** ° Cases of retinal thrombosis, mesenteric thrombosis, 
and optic neuritis have been reported in oral contraceptive users. There is evi- 
dence that the risk of several of these adverse reactions is related to the dose of 
the drug.*°*! An increased risk of post-surgery thromboembolic complications 
has also been reported in users of oral contraceptives.’* ** If feasible, estrogen 
should be discontinued at least 4 weeks before surgery of the type associated 
with an increased risk of thromboembolism; it should also be discontinued during 
periods of prolonged immobilization, 

While an increased rate of thromboembolic and thrombotic disease in post- 
menopausal users of estrogens has not been found’ *** this does not rule out the 
possibility that such an increase may be present or that subgroups of women 
who have underlying risk factors or who are receiving relatively large doses of 
estrogens may have increased risk. Therefore estragens should not be used in 
persons with active thrombophlebitis or thromboembolic disorders, and they 
should not be used in persons with a history of such disorders in association with 
estrogen use. They should be used with caution in patients with cerebral vascular 
or coronary artery disease and only for those in whom estrogens are clearly 
needed. 

Large doses of estrogen (5 mg conjugated estrogens per day), comparable to 
those used to treat cancer of the prostate and breast: have been shown in a large 
prospective clinical trial in men®® to increase the risk of nonfatal myocardial in- 
farction, pulmonary embolism and thrombophlebitis. When estrogen doses of this 
size are used, any of the thromboembolic and thrombotic adverse effects asso- 
ciated with oral contraceptive use should be considered a clear risk. 

b. Hepatic adenoma, Benign hepatic adenomas appear to be associated with 
the use of oral contraceptives.°°"* Although beniga, and rare, these may rupture 
and cause death through intraabdominal hemorrhage. Such lesions have not yet 
been reported in association with other estrogen or progestogen preparations but 
should be considered in estrogen users having abdominal pain and tenderness, 
abdominal mass, or hypovolemic shock. Hepatocellular carcinoma has also been 
reported in women taking estrogen-containing orat contraceptives.°” The rela- 
tionship of this malignancy to these drugs is not known at this time. 

c. Flevated blood pressure. Increased blood pressure is not uncommon in 
women using oral contraceptives, There is now a report that this may occur with 
use of estrogens in the menopause®® and blood pressure should be monitored 
with estrogen use, especially if high doses are used. 

d. Glucose tolerance. A worsening of glucose tolerance has been observed 
in a significant percentage of patients on estrogen-eontaining oral contraceptives. 
For this reason, diabetic patients should be carefully observed while receiving 
estrogen. 

4. Hypercalcemia. Administration of estrogens:may lead to severe hypercal- 
cemia in patients with breast cancer and bone metastases, 


PRECAUTIONS 
A. General Precautions. 

1. A complete medical and family history should be taken prior to the initia- 
tion of any estrogen therapy. The pretreatment and periodic physical examina- 
tions should include special reference to blood pressure, breasts, abdomen, and 
pelvic organs, and should include a Papanicolau smear. As a general rule, estro- 
gen should not be prescribed for longer than one year without another physical 
examination being performed. 

2. Fluid retention — Estrogens may cause some degree of fluid retention. 
Therefore, patients with conditions such as epilepsy, migraine, and cardiac or 
renal dystunction, which might be influenced by this factor, require careful obser- 
vation. 

3. Certain patients may develop undesirable manifestations of excessive es- 
trogenic stimulation, such as abnormal or excessive uterine bleeding. mastodynia, 
etc. 

4. Oral contraceptives appear to be associated with an increased incidence 
of mental depression.** Although it is not clear whether this is due to the es- 
trogenic or progestogenic component of the contraceptive, patients with a history 
of depression should be carefully observed. 

5. Preexisting uterine leiomyomata may increase in size during estrogen use. 

6. The pathologist should be advised of the patient's use of estrogen therapy 
when relevant specimens are submitted. 

7. Patients with a past history of jaundice during pregnancy have an in- 
creased risk of recurrence of jaundice while receiving estrogen-containing oral 
contraceptive therapy. If jaundice develops in any patient receiving estrogen, the 
medication should be discontinued while the cause is investigated, 

8. Estrogens may be poorly metabolized in patients with impaired liver func- 
tion and they should be administered with cautiomin such patients. 

9. Because estrogens influence the metabolism of calcium and phosphorus, 
they should be used with caution in patients with metabolic bone diseases that 
are associated with hypercalcemia or in patients with renal insufficiency. 

B. Information for the Patient. See text on Patient Package Insert which appears 
after PHYSICIAN REFERENCES. 

C. Drug Interactions. The concomitant use of anydrugs which can induce hepatic 
microsomal enzymes with estrogens may produce estrogen levels which are 
lower than would be expected from the dose of estrogen administered. 

The use of broad spectrum antibiotics which profoundly effect intestinal 
flora may influence the absorption of steroidal compounds including the estro- 
gens. 

Diabetics receiving /nsulin may have increased insulin requirements when re- 
ceiving estrogens. 

Laboratory Test Interference, Certain endocrine and liver function tests may 
be affected by estrogen-containing oral contraceptives. The following similar 
changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors Vil, VIIE IX, and X; decreased antithrom- 
bin 3; increased norepinephrine -induced plateletiaggregability. 

c. Increased thyroid binding globulin (TBG) leading to increased circulating 
total thyroid hormone, as measured by PBI, T4 by column, or T4 by radioimmu- 
noassay. Free T3 resin uptake is decreased, reflecting the elevated TBG; free T4 
concentration is unaltered. 

d. Abnormal glucose tolerance test results. 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test. 

g Reduced serum folate concentration. 

h. Increased serum triglyceride and phospholipid concentration. 

D. Carcinogenesis. Studies have shown an increased risk of endometrial cancer 
in postmenopausal women exposed to exogenous estrogens for prolonged periods 
(see Boxed Waring), At the present time there is no conclusive evidence that 
estrogens given to postmenopausal women increase the risk of cancer of the 
breast 7°-*) There are, however, a few retrospective studies which suggest a 
small but statistically significant increase in the risk factor for breast cancer 


among these women.'*:**.“* (See "WARNINGS" section.) 

E Pregnancy. Pregnancy Category X. See “CONTRAINDICATIONS” section and 
Boxed Warning, 

F. Nursing Mothers. Estrogens have been re 
breast milk. Caution should be exercised when 
woman, 

G. Pediatric Use. Because of the effects of estrogens on epiphyseal closure, 
they should be used judiciously in young patients in whom bone growth is not 
complete. 


ADVERSE REACTIONS 
(See Wamings regarding reports of possible induction of neoplasia, unknown ef- 


ed to be excreted in human 
N is administered to a nursing 


fects upon the fetus, increased incidence of gall bladder disease, and adverse ef- 


fects similar to those of oral contraceptives, including thromboembolism.) The 
following-additional adverse reactions have been reported with estrogenic thera- 
py, including oral contraceptives 

1. Genitourinary system. 

Increase in size of uterine fibromyomata, 

Vaginal candidiasis. 

Cystitis-like syndrome. 

Dysmenorrhea. 

Amenorrhea during and after treatment. 

Change in cervical eversion and in degree of cervical secretion. 

Breakthrough bleeding, spotting, change in menstrual flow. 

Premenstrual-like syndrome. 

2. Breast. 

Tenderness, enlargement, secretion. 

3. Gastrointestinal. 

Cholestatic jaundice 

Vomiting, nausea. 

Abdominal cramps, bloating. 

4. Skin. 

Hemorrhagic eruption. 

Erythema nodosum, 

Erythema multiforme. 

Hirsutism. 

Chloasma or melasma which may persist when drug is discontinued, 

Loss of scalp hair. 

5. Eyes. 

Steepening of corneal curvature. 

Intolerance to contact lenses. 

6. CNS. 

Chorea. 

Mental depression. 

Migraine, dizziness, headache. 

7. Miscellaneous. 

Aggravation of porphyria. 

Edema. 

Reduced carbohydrate tolerance. 

Increase or decrease in weight. 

Changes in libido. 


OVERDOSAGE 

Numerous reports of ingestion of large doses of estrogen-containing oral contra- 
ceptives by young children indicate that serious ill effects do not occur. Overdos- 
age of estrogen may cause nausea and withdrawal bleeding may occur in 
females. 


DOSAGE AND ADMINISTRATION 
1. Given cyclically for short-term use: 

For treatment of moderate to severe vasomotor symptoms, atrophic vaginitis, 
or kraurosis vulvae associated with the menopause. 

The lowest dose that will control symptoms should be chosen and medication 
should be discontinued as promptly as possible. 

Administration should be cyclic (e.g. 3 weeks on and 1 week off). 

Attempts to discontinue or taper medication should be made at 3 to 6 month 
intervals. 


Usual dosage ranges: 
Vasomotor — One OGEN .625 (estropipate) Tablet to one 
OGEN 5 Tablet per day, The lowest dose that will control symptoms should be 
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chosen. If the patient has not menstrusted within the last two months or more, 


cyclic administration is started arbitrarily. If the patient is menstruating, cyclic ad- 
ministration is started on day 5 of bleeding. 

Atrophic vaginitis and kraurosis vulvae — One OGEN 625 Tablet to one 
OGEN 5 Tablet daily, depending upon the tissue response of the individual pa- 
tient. The lowest dose that will control symptoms should be chosen. Administer 
cyclically. 

2. Given cyclically: 

Female hypogonadism; female castration; primary ovarian failure. 

Usual dosage ranges: 

Female — A daily dose of one OGEN 1.25 Tablet to three 
OGEN 2.5 Tablets may be given for the first three weeks of a theoretical cycle, 
followed by a rest period of eight to ten days. The lowest dose that will control 
symptoms should be chosen. If bleeding does not occur by the end of this period, 
the same dosage schedule is repeated. The number of courses of estrogen ther- 
apy necessary to produce bleeding may vary depending on the responsiveness of 
the endometrium. If satisfactory withdrawal bleeding does not occur, an oral pro- 
gestogen may be given in addition to estrogen during the third week of the cycle. 

er Ay Ee a oa Aah ca — A daily dose of one 
OGEN 1.25 Tablet to three OGEN 2: 
weeks of a theoretical cycle, followed by a rest period of eight to ten days. 
Adjust dosage upward or downward according to severity of symptoms and re- 
sponse of the patient. For maintenance, adjust dosage to lowest level that will 
provide effective control. 

Treated patients with an intact uterus should be monitored closely for signs of 


endometrial cancer and appropriate diagnostic measures should be taken to rule 
out malignancy in the event of persistent or recurring abnormal vaginal bleeding. 


HOW SUPPLIED 

OGEN (estropipate tablets, USP) is supplied as OGEN .625 (0.75 mg estropi- 
pate), yellow tablets, NDC 0074-3943-04; OGEN 1.25 (1.5 mg estropipate), 
peach-colored tablets, NDC 0074-3946-04; OGEN 2.5 (3 mg estropipate), blue 
tablets, NDC 0074-3951-04; and OGEN 5 (6 mg estropipate), light green tab- 
lets, NDC 0074-3958-13. Tablets of all four dosage levels are standardized to 
provide uniform estrone activity and are grooved (Divide-Tab®) to provide 
dosage flexibility. All tablet sizes of OGEN are available in bottles of 100. 


5043716R 


Abbott Pharmaceuticals, Inc. 


North Chicago, Illinois 60064, — 


5 Tablets may be given for the first three — 
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“The nonstress test as a diagnostic test: A critical reappraisal 


“Lawrence D. Devoe, M.D., Ramon A. Castillo, M.D., and Donald M. Sherline, M.D. 


‘Augusta, Georgia 


- In the past decade the nonstress test has become a major method of assessing high-risk pregnancy. 
Although many studies have been published, there has been a lack of rigorous adherence to the standard 
 eriteria for diagnostic testing, that is, presentation of test specificity, sensitivity, predictive value, and the 
prevalence of abnormal outcomes in the populations studied. Furthermore, the populations studied vary 
widely in composition, testing conditions, methods of test interpretation, and clinical management. The 
authors undertake a review of these studies, with a focus on these issues, in an attempt to indicate 
“potential problems involved in current test usage and to suggest avenues for needed clinical investigation. 


oE (Am J OBSTET GYNECOL 1985;152:1047-53.) 


~ Key words: Nonstress test, sensitivity, specificity, predictive value 


o> Electronic recording of fetal heart rate has been an 
- accepted diagnostic procedure for nearly two decades, 
_ Early studies * of fetal heart rate patterns were based 
< on recordings from either intrapartum patients or an- 
tepartum patients who delivered within hours of their 
last tracing. These investigations had the obvious ad- 
vantage of immediate correlation between specific fetal 
heart rate patterns and actual perinatal outcome. An- 
tepartum testing schemes, based on these data, evolved 
< „as contraction stress tests or nonstress tests and have 
been used to evaluate fetal risk for intrauterine com- 
promise. Clinical use of these tests has been associated 
with decreased rates of perinatal mortality and mor- 
10 bidity.* * Since the mid-1970s when the nonstress test 
| was introduced in the United States,’ ® more than 100 
articles supporting its usefulness have appeared in the 
_ English language literature. Because of its ease of ad- 
ministration and lack of contraindications, the non- 
stress test has become a standard method for antepar- 
` tum diagnosis and management in many American ob- 
 stetric units. 
Although the nonstress test has been considered to 
“be an objective assessment of fetal condition, there has 
been little effort to determine how well it satisfies the 
basic requirements of a laboratory test.’ These require- 
ments include the determination of sensitivity, speci- 
- ficity, predictive value, and the prevalence of abnormal 
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Current Development 


outcomes in the population studied, The current status. 
of the nonstress test has also been confused by the vas 
differences in the obstetric populations tested and the 
great variety of interpretative criteria and clinical 
sponses to “abnormal” test results. Thus clinicians who 
perform nonstress tests must not only select among th 
differen: schemes available and adhere strictly to the 
prescribed testing conditions, but they must know how 
closely their population resembles the one for which. 
the test criteria and management protocols were orig- ; 
inally reported. 

Previcus reviews of the nonstress test™® have raised 
some of the problems inherent in antepartum testing: 
but none has critically examined the issues mentioned: 
above. Qur analysis of major studies from the past de- 
cade therefore places special emphasis on the compos: — 
sition of the study populations’ testing conditions, in- fe 
terpretative criteria, clinical response to test results, and 
compliance with the essential requirements for a lab- 
oratory test. Our ultimate goal was to assess the current 
diagnostic value of the nonstress test and to indicate: 
areas that require further investigation. 


Material and methods 

A survey of English language publications from 1974 
to 1984 was performed by use of the National Library 
of Medicine MEDLINE search. All articles containing 
in the key words, title, or abstract any references to 
nonstress test, unstressed or resting fetal heart rate test- 
ing, fetal heart rate acceleration determination, or ane 
tepartum cardiotocography were reviewed by us. Ar- > 
ticles were included in our analysis only if they met the 
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“Table I. Matrix of diagnostic test results and perinatal outcomes 








Absermal 
perinatal 
outcome* 









Normal 
perinatal 


outcome Total 








Abnormal test result a € atc 
(nonreactive) 
Normal test result b d b+d 
(reactive) 
Total a~b c+d atbt+c+d 
a+b 





“Sensitivit = —_. Ne ative predictive value = — d 
YS ath eave p bt 





—walue = x 
one atc 


. Prevalence = 





. Specificity = . Positive predictive 
c+d 


atb+c+d 


*Defined as perinatal mortality, intrapartum fetai distress, neonatal depression, other neonatal morbidity, and intrauterine 


> growth retardation. 


: ‘following criteria: (1) they were population stucies, not 
case reports; (2) population size was greater than 100: 
(3) they were original studies, not reviews; (4) nenstress 
test results were correlated with perinatal outcomes: (5) 
nonstress tests were used in clinical management. 

Definitions (Table I). Sensitivity referred to the pro- 
portion of patients with abnormal perinatal outcomes 

who had abnormal tests. Specificity was the proportion 

of patients with normal perinatal outcomes and normal 





tests, Positive predictive value was the proportion of 


` patients with an abnormal test who had adverse peri- 
_ natal outcomes. Negative predictive value was the pro- 
: portion of patients with a normal test who had aormal 
perinatal outcomes. Prevalence was the incidence of 
_ abnormal perinatal outcomes, defined as mortaiity, in- 
_ trapartum fetal distress, neonatal depression or com- 
_ plications, and intrauterine growth retardation, ccur- 
_ ring in the study group.as a whole. 
Each study group was examined for major high-risk 
conditions and gestational age range. When available, 
details of testing conditions, interpretative criterza, and 
response to test results were also analyzed. When it was 
= appropriate, multiple comparisons were performed 
with use of x? tests. 
Results 
> Forty-five articles**"" met the inclusion criteria of 
- this study. ‘The journals represented were AMERICAN 
JouRNALOF OBSTETRICS AND GYNECOLOGY (20 articles), 
Obstetrics: and Gynecology (15), Journal of Reproductive 
: Medicine (3), British Journal of Obstetrics and Gynaxcolegy 
Q B) British Medical Journal (1), and Seminars in Peri- 
- natology (1). Overall this survey included 24,407 fetuses 
undergoing 49,403 tests. 
_ Sensitivity, specificity, predictive value, and prev- 
_alence. Only six studies actually presented these pa- 
_ rameters in their texts or tables. These values could be 
calculated from the data available in an additional 27 
reports; however, in 12 studies, or 26.7% of the total, 





this information was not presented or determinable 
after a careful review of the data. For the 33 studies 
with adequate information the mean sensitivity. was 
48% (range: 11% to 100%); mean specificity, 93% 
(range: 56% to 100%); mean positive predictive value, 
38% (range: 1% to 86%); mean negative predictive 
value, 95% (range: 72% to 100%) (Figs. 1 and 2). The 
mean prevalence of abnormal outcomes for these stud- 
ies was 12% (range: 0% to 38%). 


Composition of study populations. Each study 


group was analyzed for size, gestational age range, and 


incidence of high-risk conditions. Populations ranged 
in size from 101 to 2003 (mean, 541) and in gestational | 


age from 24 to 47 weeks. The most common test in- 
dications in order of frequency were postdatism, hy- 
pertensive disorders, and intrauterine growth retar- 
dation. Table II shows that the prevalence of high-risk 
conditions differed considerably among the reported 
studies. Only six studies? *. 3. +. % were similar 


enough to be considered as. subsets of the ‘same pop: 


ulation (x’, p > 0.05). In 20 studies the gestational age 
of the fetuses tested was not available, and in eight 
studies the incidence of high-risk conditions was not 
tabulated. 

Testing conditions, test frequency, and interval to 
delivery, Although 32 authors described their testing 
methodology, only two% * provided details of their ob- 
servation methods, data validation, and maternal state 
variables. Twelve articles did not specify testing. fre- 


quency, but 33 indicated that the nonstress test was: 
performed once or twice per week. The actual intervals 
between the last nonstress and delivery were unavail> 


able in 18 instances, and when specified, there was a 


range of 60% to 100% for patients who were delivered = 











within 7 days of their last nonstress test. In only Pho Boe 


studies were all fetuses delivered within 7 oe of their oe 


final test. 


Criteria for. test interpretation. Only one report” us 
failed to describe objective criteria for nonstress test 
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Fig. 1. Disease prevalence versus predictive value. 


reactivity. The remaining 44 studies used 21 different 
standards for a “reactive” nonstress test (Table HI). 
Although the most common criterion for reactivity was 
the presence of at least 2 fetal heart rate accelerations 
-of at least 15 bpm amplitude and 15 seconds’ duration 
in any 20-minute epoch, most (26 of 45) used other 
interpretative criteria. The correlation between non- 
stress test interpretative criteria and diagnostic param- 
eters (sensitivity, specificity, etc.) is also listed in Table 
‘HL, Although the diagnostic values were improved by 
¿use of a minimum threshold of 5: accelerations in a 20- 
i minute window, it should be noted that there were sev- 
~ eral other approaches that yielded excellent sensitivity 
and positive predictive values with minimal compro- 
mise of specificity or negative predictive values. The 
first (Rochard et al.) was unique having been based on 

a population with a very high percentage of Rh-sen- 

sitized pregnancies and having included baseline vari- 

ability in its interpretative scheme. In this report, sen- 
sitivity and positive predictive value both exceeded 
- 80%. Brown and Patrick” improved their positive pre- 

dictive value (86%), negative predictive value (98%), 
and specificity (99.7%) by extending their observations 

for as long as 120 minutes. Finally, Krebs and Petres™ 

achieved relatively high sensitivity (60%), specificity 

(99%), and positive predictive value (86%) by the use 
_of a multiple parameter scoring system that included 

the evaluation of baseline fetal heart rate, fetal heart 

rate variability, and fetal- movements. 

_ Clinical response to nonstress test outcome. Twelve 
“articles did not clearly indicate their strategies for sub- 
sequent management of an abnormal or “nonreactive” 

nonstress test. When these data were available, primary 
| management techniques were evenly divided between 
“test repetition within 24 hours (11 studies) and fetal 
‘stimulation by physical manipulation, sound signals, or 
: maternal administration of glucose or orange juice (15 
studies). Twenty-six studies performed contraction 
-stress tests as. a backup for nonstress tests that remained 
: nonreactive or failed to ọ respond to fetal stimulation. 
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Fig. 2. Disease prevalenċe versus sensitivity and specificity., 


Only seven groups proceeded directly from a nonreac-. 
tive nonstress test, without a contraction stress test, to 
delivery. There was no difference in the prevalence of. 


abnormal outcomes when the contraction stress test was 


used as a backup test (11%) or when no contraction 
stress test was performed (12%). 


Comment 

Although all of the reviewed studies purported te 
demonstrate the diagnostic value of nonstress, testing 
most (80%) failed to provide adequate qualitative or 
quantitative data for all aspects of our critical eval 
tion. The gestational age range of the fetuses under- 
going testing was the most frequently omitted infor- 
mation. This is a major deficiency, since gestational age 


influences the incidence of “reactivity” in the early third 
trimester* *** as well as the nature of a “reactive” fetal 


heart rate baseline response.” o 
Sixteen percent of the studies did not indicate the 


incidence of high-risk conditions leading to fetal heart 


rate testing. The incidence of medical/obstetric prob- 
lems influences patient selection for testing and there- 
fore may affect the prevalence of adverse perinatal out- 


comes. Only six groups could be considered subsets of 


the same population; however, they were assessed: by 
four different interpretative criteria as well.as different 
testing protocols, which made it impossible to deter- . 
mine valid cumulative predictive values, sensitivity, or 
specificity. 

The reviewed studies did not share uniform test con- 
ditions of maternal state, length of observation, or fre- 
quency of testing; only two studies” * presented all of | 
this information in detail. The potential influences of 
maternal fasting, smoking, and physical activity on fetal 
heart rate baseline have been well described“ as has. 
been the relationship. of observation period length to. 
the incidence of fetal heart rate accelerations.” The 


failure te account for all of these favors raises concerns. 
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: about the reproducibility of test data in any study and 
the validity of comparing the results from ‘differemt 


studies. = 
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absence of accelerations in a a limited time period. None 





tests are inextricably linked and must be considered o 
together: We: identified 21 different i interpretative cris 
teria, most of which were based on the presence or 











Nonstress test asa diagnostic test 


















Minimum 








acceleration Minimum 
Minimum amplitude (bpm) diagnostic 
number of + window Number of 
‘o accelerations duration (sec) studies} 





1 NS + NS 20 1" 

l 10 + NS 30 1” 

l 10 + NS 60 1” 

2 10 + 15 20 1" 

2 15 + 15 10 e ia 

9 15 + 15 20 QBs 28-45-47 50.52.53 
2 15 + 30 30 1 

2 15 + 30 20. 1 

8 10 + 15 15 ys 

3 15 + 15 20 JIM 

3 15 + 15 30 gets 

4 15 + 15 90 sy14,19,50.36 

5 15 + 15 20 G18.2631.8237.48 





NS = Not specified, ND = not determinable. 


*Eight additional interpretative schemes were reported: (1) accelerations (nonstress) and baseline variability >6 bpm,°*' (2) two. 


` different fetal movements: acceleration ratios, ™™ (3) beat-to-beat va 
“parameter scoring systems. 


“+One study did not report its reactivity criteria. 


: of the numerical criteria for reactivity, however, bore 
a mathematical relationship to the nomographic data 
“© of Patrick et al.” or Visser et al.” These investigators 
“reported that normal fetuses exhibited mean acceler- 
¿vation frequencies, ranging from 19.6 to 34 per hour, 
depending on whether a minimum amplitude thresh- 
old of 15 or 10 bpm was chosen. Of the different ma- 
-neuvers used to “awaken” nonreactive fetuses, both 
manual stimulation and glucose administration have 
been shown, subsequently, not to produce significant 
alterations in fetal heart rate reactivity." ° ® 

These studies presented a wide range of test-to-de- 
‘livery intervals. In only one report" were all fetuses 
delivered within 24 hours of their last nonstress test; 
however, this study lacked sufficient data to determine 

test sensitivity, specificity, or predictive values. The re- 
lationship of the predictive value of the nonstress test 
to the length of the test-to-delivery interval is an im- 
portant issue, which has not been adequately addressed 
in the studies that we examined. Anecdotal reports of 
false negative nonstress tests and the occasional occur- 
rence of unpredictable obstetric accidents suggest that 
this issue may be difficult to resolve. 

A valid laboratory test should provide established 
sensitivity, specificity, and predictive values. Unfortu- 
nately, 13 of the 45 studies examined could not meet 
these criteria for a variety of reasons: (1) the data were 
not clearly presented; (2) all perinatal outcomes were 
not available: (3) all test results were not available; (4) 

“nonstandard or incomplete endpoints. were chosen. 
` More importantly, very few (6 of 45) articles explicitly 
reported these diagnostic parameters. Casscells et al. 
have noted that many clinicians are ill-equipped to ap- 
__ ply such data, even when available. Therefore, authors 


















tive criteria and indications for testing. Their common 


data, either baseline rate or baseline variability, andthe >. 
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riability alone >10 bpm,"""" and (4) four different multiple: | 


must present these data and discuss their implications 
as explicitly as possible. 

Diagnostic test parameters are interdependent,’ i.e., 
changing the threshold for abnormality has reciprocal. 
effects on sensitivity and specificity whereas altering th 
prevalence of adverse outcomes will have reciproca 
effects on negative and positive predictive values. Con: 
sequently, as suggested by Ransohoff and Feinstein,” 
the prevalence of abnormal clinical outcomes in any 
study population must be known or at least closely es- 
timated if appropriate diagnostic thresholds are to be 
set and realistic senstivity figures and positive predictive 
values are to be obtained. For individual obstetricians 
managing smaller, less heterogenous populations than 
those cited in the studies, this process may prove to be 
extremely difficult to perform. Hence a diagnostic ap- 
proach that uses the individual fetus as its own control 
may be a more valid and practical alternative; this- : 
should.be explored by future studies. 

We have analyzed a large number of studies in order: 
to assess the current status of the nonstress test as a- 
diagnostic test. Although it is impossible to reconcile 
the totality of these current studies, we believe that 
some useful observations can be made. First, there.are 
minimum diagnostic values that should be satisfied by 
any future study: (1) sensitivity, 50%: (2) specificity, 
94%; (3) positive predictive value, 50%; (4) negative 
predictive value, 94%. These figures are derived from 
an application of Bayes’ theorem, with assumption of 
a disease prevalence of 10%. Those studies that 
achieved these standards differed in their interpreta: 


feature was the additional use of other fetal heart rate. 









: requirement for acceleration frequency >2 per 20 min- 
sates. ‘Extending initially nonreactive tests for more than 
40 minutes may also improve diagnostic accuracy, but 
physical or biochemical stimulation is probably useless. 
Irrespective of interpretative criteria, test sensitivity was 
© greatest when the population contained high percent- 
a ages of Rh-sensitized or diabetic pregnancies. The low- 
est test sensitivity and positive predictive values were 
© found in populations with high percentages of postdate 
< pregnancies. Additional studies are needed, with use 
_ of uniform testing conditions, to define the relatienship 
between optimal interpretative criteria for specific 
pregnancy complications under surveillance. Ik may 
< then become possible to ascertain whether the nonstress 
test should be the primary diagnostic test for each of 
< these problems. 
if the nonstress test is to remain an important di- 
agnostic modality, the issues of interpretative criteria, 
test conditions, and population composition must be 
reconsidered. In the future, authors must specify these 
data in detail and clearly present their parameters of 
sensitivity, specificity, predictive values, and prevalence. 
They would also be well advised to consider the value 
of adding other fetal heart rate information such as 
baseline rate and variability to their interpretative cri- 
teria. Because clinical management, including obstetri- 
; “cali intervention or nonintervention, may be influenced 
or directly follow the outcome of a nonstress test, it is 
even more important that the questions we have raised 
‘be conscientiously pursued by clinical investigators. 
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The effect of training in microsurgery 


: G. Oelsner, W. Boeckx, H. Verhoeven, Ph. Kon:ackx, and I. Brosens 


Leuven, Belgium 


S -One of the most important and fundamental prerequisites for successful microsurgery is serious and 
adequate training. This article presents the effect of mcrnsurgical training on the functional end result of 
--teanastomosis in the rabbit fallopian tube and evaluates the appropriate duration of laboratory training. In 
50. New Zealand White female rabbits a microsurgical anastomosis of the fallopian tube in its isthmic 
portion was performed. The rabbits were divided into five groups. In the first group only 30% of the rabbits 
conceived on the side operated on. The nidation index: was only 0.269 as compared to 0.831 for the 
control side. improvement in microsurgical skill following 100 isthmic anastomoses resulted in a 100% 
pregnancy rate for the last group. The nidation indexes in this group were the same on the side operated 
on and on the control side, 0.774 and 0.702, respectivaiy. Scanning electron microscopic examination of 
the anastomosis site revealed a progressive increase im patency rate and in the amount of apposed 
mucosal folds in the three groups. A training program is ‘ecommended, which should bring about a 
 nidation index and pregnancy rate that should not differ from the side operated on to the control side. (AM J 


OBSTET GYNECOL 1985;152:1054-8.) 


Key words: Microsurgery, effect of training 


In gynecologic infertility surgery the results acitiewed 
with the conventional macrosurgical technique: mave 
< not been satisfactory. The conception rate has been 
_ disappointingly small. Siegler and Hellman! reported 
> a pregnancy rate less than 8% ina group of 19] patients 
_ who underwent tubal midportion reanastomosis by ma- 
-crosurgical techniques. Others? * also reported low 

pregnancy rates following the use of similar techracwes. 
There are, however, some other articles reporting 
higher pregnancy rates without use of the operating 
z microscope. Peterson et al.‘ reported a 50% term preg- 
- nancy rate following uterotubal implantation after pre- 
«vious sterilization. Recently, Siegler and Kontopowies® 
-reported an overall term pregnancy rate of 12.5% in 
80 patients undergoing macrosurgical tubal repair. 
Stimulated by the results achieved with microsurgical 
methods in other surgical disciplines,® ? gynecologists 
_ have begun to incorporate the operating microscape in 
_ their specialty for reversal of sterilization and ether 
tubal and ovarian reconstructive operations. Those 
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techniques have particularly improved the results of- 
reanastomosis in tubal surgery. Winston” reported a 
65% intrauterine pregnancy rate after microsurgical 
tubocornual anastomosis for reversal of sterilization 
and Gomel? 72.7%. Eddy et al.” reported a 100% preg- 
nancy rate in rabbits following microsurgical oviduct 
repair. 

One of the most fundamental prerequisites and- asine 
qua non for successful microsurgery is adequate training 
in order to produce the dexterity, coordination, and 
ability. Staged exercise provides the fundamental back- 
ground necessary prior to the application of these tech-. 
niques in clinical microsurgery. The purpose of the 
present investigation is twofold: First, to report on the 
effect of microsurgical training on the results of rabbit 
oviduct reanastomosis, and second, to evaluate the ap: 
propriate duration of laboratory training. 


Material and methods 


Female New Zealand White rabbits weighing between = : 
2500 and 3500 gm were operated on. General anes=s < 


thesia was induced with Hypnorme* (0.4 ml/kg of body. 
weight) and continued with a gas mixture of nitrous , 


oxide, oxygen, and fluothane administered by mask 
The animal was secured to the operating table, and the 


*Philips-Duphar, Amsterdam, Holland. 
























Table I. The effect of training on pregnancy rate and nidation index (mean + SE) 


“Effect of training in. 





















(%) 


Group | (anastomoses 1-10) 30 
Group 3 (anastomoses. 51-60) 70* 
Group 5 (anastomoses 101-110) 100 


Pregnancy rate 


Nidation index 












Operation side Control side 







0.831 + 0.277 
0.878 + 0.292 
0.702 + 0.234 


0.269 + 0.089 
0.574 + 0.191 
0.7744 + 0.258 





*p < 0.05 versus group 1. 
tp > 0.05 versus control side. 


Table II. The effect of training on patency rate and mucosal folds apposition at anastomosis site 


(Mean + SE) 





Group 


Group | (anastomoses: 1-10) 3 
Group 3 (anastomoses 51-60) 5 
Group 5 (anastomoses 101-110) 8 

*p < 0.005 versus group 3. 

tp. < 0.005 versus group 5. 

p < 0.005 versus group 5. 


~ flanks were shaved. Before operation the animals were 
fasted for 16 hours, 
¿> Microsurgical techniques. The Carl Zeiss operating 
“microscope No. 6 equipped with a remote foot panel 
control for focus and magnification was used, Micro- 
surgical principles, including continuous irrigation, 
-gentle tissue handling, and meticulous hemostasis with 
bipolar coagulation, were practiced during the opera- 
tion. The isthmus, with a part of the uterus, was ex- 
‘teriorized through a flank incision and put on a mini— 
operating table covered with a silicone rubber sheet. 
The superior mesotubarium was grasped and cut. Tiny 
blood vessels were carefully coagulated. The blood ves- 
sels in the mesotubarium were cleared from fat tissue, 
coagulated with bipolar diathermy, and sectioned. Two 
Winston tubal clamps" were applied across the isthmus 
preventing bleeding from the cut ends. These clamps 
compress the vessels in the tubal wall and the vessels 
© immediately adjacent to the tube without damaging the 
delicate epithelium of the. oviduct. The isthmus be- 
_ tween the clamps was cut with Castro-Viejo-Vannas mi- 
: croscissors. End-to-end anastomosis was performed 
with 11-0 nylon sutures mounted on a % circular ta- 
pered needle. After the tube was splinted with a poly- 
„ethylene splint 0.4 mm in diameter, six to seven inter- 
rupted sutures were placed around the perimeter of 
the isthmus through the serosa and myosalpinx, ex- 
cluding the endosalpinx. The mesothelium of the isth- 
mus and the superior mesotubarium: were repaired 
with several interrupted sutures. The uterus and the 
-o tube were carefully repositioned and the flank incision 
closed. 















Patency rate T 


6.6*F 18.3 + 8.5*+ 
9.5} 28.0 + 10.24 
54 71.7 + 8.2 





Percentage of apposed mucosal folds 


1 



































One hundred ten anastomoses were performed by a 
surgeon who did not have any microsurgical experi- 
ence. The results of the anastomoses, Nos. | to 10. 
(group 1), 51 to 60 (group 3), and 101 to 110 (group: 
5) were evaluated in order to demonstrate the effect of | 
training. In these animals one isthmic anastomosis was 
performed, the contralateral oviduct serving as a co 
trol side. Four isthmic anastomoses, two on each ovi- 
duct, were performed in the other rabbits (anastomoses 
Nos. 11 to 50 in group 2 and 61 to 100 in group 4) in 
order to gain microsurgical experience. These añas- | 
tomoses (groups 2 and 4) will not be discussed further. 

Three weeks after the microsurgical reanastomosis, | 
the rabbits in the three study groups (1, 3, and 5) were 
mated with a buck of established fertility. Ten to 14. 
days later laparoscopy was performed and the number. 
of corpora lutea and implantation sites were counted 
on each side and the nidation index calculated. 

The effect of training was evaluated by the following 
parameters: (1) the pregnancy rate, which is the per- 
centage of rabbits who conceived following the oper- 
ation on the operated side; (2) the nidation index, which 
is defined as the number of blastocysts divided by the 
number of corpora lutea on each side; (3) the anatomic 
evaluation of the anastomosis site. For evaluation, the 
oviducts with the anastomosis were resected. The spec- 
imens approximately 1 cm long were opened lengitu- 
dinally with Castro-Viejo-Vannas microscissers under 
the operating microscope. The specimens were stained © 
for seanning electron microscopic evaluation. The de- 
gree of stenosis and the percentage of apposed mucosal 
folds (continuity of four to five main folds) were mea- 
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Fig. 1. Isthmic endosalpinx following microsurgical anastomosis. There is no stenosis and the mucosal 
folds are well apposed at the anastomosis site (arrows). 


sured at the anastomosis site on pictures taken via the 
electron microscope. 

All morphologic observations were performed im the 
absence of knowledge of the group to which the animals 
belonged. Significance was evaluated by Student’s 
paired and unpaired £ test. 


Results 

Both pregnancy rates and nidation indexes increased 
significantly by training. The first 10 anastomoses re- 
sulted in a pregnancy rate of only 30% and a nidation 
index of 0.269. The fiftieth to sixtieth anastomoses re- 
sulted in a pregnancy rate of 70% and a nidation imdex 
of 0.574, and after 100 anastomoses the pregnancy rate 
and nidation index, respectively, were 100% and 0.774 
(Table I). The following histologic results were ob- 
tained on evaluation of the anastomosis site: 37.2% pa- 
tency of the oviduct lumen in group 1, 57.5% in group 
3, and 81.8% in group 5. With regard to the number 
of mucosal folds apposed, there were 18.3% in group 
1, 28% in group 3, and 71.7% in group 5 (Table II) 
(Figs. 1 and 2). 


Comment 


The improvement of microsurgical results is clearly 
demonstrated to be a direct effect of training. In the 
first group only three rabbits conceived on the side 
operated on. The nidation index, which expresses the 
efficacy of the tube on each side, was only 0.269 as 
compared to 0.831 for the control side. Improvement 
in microsurgical skill following 100 isthmic anastomoses 
resulted in a 100% pregnancy rate for the last 10 rab- 
bits. The nidation index in this group was the same on 
the side operated on and on the control side, 0.774 and 
0.772, respectively. 

Scanning electron microscopic examination of the 
anastomosis site revealed a direct correlation with the 
pregnancy rates and the nidation index. Seven of the 
oviducts in group 1, three in group 2, and none in 
group 5 had stenosis of more than 50%. 

Improvement was noted in the apposition of the mu- 
cosal folds with 18% apposition in group 1, 28% in 
group 3, and 71% in group 5. The differences between 
groups | and 5, between groups | and 3, and between 
groups 3 and 5 are statistically significant (Table II). 
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Fig. 2. Isthmic endosalpinx following microsurgical anastomosis. Note the severe stenosis at the 


anastomosis site (arrows). 


The progressive increase in patency in the three 
groups of animals and the increase of apposed mucosal 
folds at the anastomosis site coincide with the increased 
pregnancy rate and nidation index obtained. In order 
to achieve a 100% pregnancy rate and a nidation index 
of 0.774, the tube at the anastomosis site should be 81% 
patent and at least 72% of the folds should be apposed. 

It could be argued that an inexperienced microsur- 
geon can perform tubal anastomosis, provided that he 
has the necessary equipment and that he knows the 
technique. This is, to our knowledge, the first dem- 
onstration that the end result of tubal anastomosis is 
improved by microsurgical training. Indeed, both ni- 
dation index and pregnancy rate increased progres- 
sively. This was explained by improvement of the de- 
gree of patency and the percentage of apposed mucosal 


folds. Therefore, training not only improves the skill 
but definitely improves the functional end result of an 
anastomosis. 

In microsurgery, therefore, skill should be gained in 
the laboratory before one attempts to operate on the 
human. The acquired skill can then be applied with 
safety to patients in the operating room without un- 
necessary frustrations, failures, and possible harm. It 
is difficult to say how many tubal microsurgical oper- 
ations a gynecologic surgeon should perform before 
using his skill on the human. The actual number of 
anastomoses in a training program may vary from sur- 
geon to surgeon. We would, therefore, recommend a 
training program that should bring about a nidation 
index and pregnancy rate that should not differ from 
the side operated on to the control side. Only at that 





point are his knowledge and skill good enough to be 
applied to humans. 


: Appreciation is expressed to Lieve Desmedt and 
Andre Bergen for their continuous technical assistance. 
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Effect of isoproterenol on uterine blood flow and cardiac 
output distribution in pregnant guinea pigs 







'ijmegen, The Netherlands 


G. M. van de Walle, M.D., and C. B. Martin, Jr., M.D. 


“The effects of isoproterenol, 0.05 pg - min”'- kg” infused intravenously for 2 hours, on cardiac output 
“distribution and uteroplacental blood flow were studied in six chronically catheterized guinea pigs between 
60 and 68 days of pregnancy. Isoproterenol caused marked cardiac stimulation: Cardiac output was 

; increased by 41%, of which 70% was distributed to the carcass and gastrointestinal tract. Absolute 

: placental blood flow remained essentially unchanged,.but the placental fraction of cardiac output 
“decreased from 16% to 11%. Myometrial blood flow increased by 72%. Uteroplacental vascular resistance 
_ did not change significantly. In the guinea pig in late pregnancy B- adrenergic receptors are present in the 
-myoendometrial vessels: but could not be demonstrated in the maternal vessels supplying the placenta. 


(AM J OBSTET GYNECOL 1985;152:1058-62.) 


Key words: Uterine blood flow, cardiac outpu' distribution, isoproterenol, guinea pigs, 


© microspheres 


Although B-adrenergic agonists are widely used in 
linical obstetrics for the pharmacologic inhibition of 
P emature labor, the effects of the classical f-adren- 
_ ergic agonist isoproterenol on the circulatiom during 
egnancy have been studied only in sheep.” The 
_ sheep as a model in the study of human uteropiacental 
_ blood flow, especially vasodilatation, has been criticized 
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by Bell,’ who instead proposed the guinea pig. We 
therefore decided to investigate the effects of isopro- 
terenol on the circulation of pregnant guinea pigs, üs- 
ing a chronic preparation to avoid the stress of oper- 
ation and microspheres to measure changes-in the dis- 
tribution of cardiac output as well as regional blood 
flow distribution within the uterus. 


Material and methods 

Six primigravid albino guinea pigs with known. preg- 
nancy durations* were used in this study. Between the ~ 
days 47 and 51 of pregnancy. polyethylene catheters. 
(inside diameter, 0:58 mm; outside diameter, 0.96 mm) 
were introduced into the left ventricle via the left cao 
rotid artery, right external Jugular y vein, ane abdominal ee 
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Table I. Cardiovascular measurements before, 
during, and after infusion of isoproterenol in 
pregnant guinea pigs 


Parameter Control Recovery 
Maternal heart 244 + 3 286 + 8* 231 + 14* 
rate (bpm) 
Mean arterial 58 + 3 57 + 3 55 + 2 
pressure 
(mm Hg) 
Cardiac output 281 + 32 397 + 47* 297 + 52* 
(ml - min™!) 
Cardiac output 24.5 + 1.8 346+ 2.7* 25.6 + 3.5* 
(ml + min“! - 
100 g~’) 
Stroke volume 1.15 + 0.12 1.40 + 0.18* 1.27 + 0.19 
Total periph- 2.47 + 0.28 1.72 + 0.21* 2.34 + 0.28* 


eral resis- 
tance 
Uteroplacental 0.20 + 0.04 0.20 + 0.03 0.17 + 0.03 
vascular 
resistance 








Values are means + SEM. 
*p < 0.05 versus preceding value. 


aorta (below the level of the renal arteries) via the left 
femoral artery with the animal under general anesthe- 
sia with ketamine hydrochloride (45 mg - kg7! subcu- 
taneously) and xylazine (4 mg : kg™' intramuscularly). 
The areas of the skin incisions were also infiltrated with 
Xylocaine (1%). Hypothermia during the operation 
and recovery period was avoided by means of a heating 
pad and incandescent lamp, respectively. All catheters 
were tunneled subcutaneously to the interscapular re- 
gion and there exteriorized. The catheters were filled 
with a 15% dextran solution and plugged with a short 
segment of stainless steel wire. 

After operation the animals were kept in individual 
cages and given food and water at will. The condition 
of each animal was followed by monitoring food and 
water intake and weight gain. 

The experiments were carried out 11 to 19 days after 
operation, between days 60 and 68 of pregnancy (mean, 
62.8 days; term, 68 days). The maternal weights then 
varied from 860 to 1330 gm. The plan of the experi- 
ments is shown in Fig. 1. Maternal blood pressure was 
recotded continuously on a biomedical strip chart re- 
corder, and heart rate was subsequently counted from 
the blood pressure’record. The dose of isoprotérenol 
used, 0.05 ug min~'-+ kg~' body weight, was chosen 
on the basis of a pilot study to give an increase in ma- 
ternal heart rate of 10% to 15%. The isoproterenol was 
infused via the jugular vein catheter by means of a 
constant-speed infusion pump. The dilution was ad- 
justed for an infusion rate of 1 ml: h^. 
` Radionuclide-labeled microspheres, 15 ym in di- 
ameter ‘New England Nuclear), were suspended in 
0.9% saline solution with 5% dextran and 0.01% Tween 
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Start 
registration 
HRand BP 
microsphere injections 
CCN ISO REC 
CONTROL ISO PROTERE NOL) RECOVERY 
10.05 ug / kg. min 
£ 
ce) 120 240 369 
5 Time (min) 


Fig. 1. Diagram of the plan of the experiments. The timing 
of microsphere injections is indicated by the short arrows. HR, 
Heart rate; BP, blood pressure; CON, control; 1S0, isopro- 
terenol; REC, recovery. 


80. The three labels used were scandium 46, tin 113, 
and cobalt 57. Each microsphere suspension was heated 
to 38° C and'continuously agitated by means of a mag- 
netic stirrer. Each injection consisted of 10° micro- 
spheres per 100 gm of maternal weight in an approx- 
imate volume of 1 ml. The microspheres were injected 
via the left ventricular catheter by hand during 1 min- 
ute, and the catheter was flushed with 1 ml of 0.9% 
saline solution.. The reference sample was withdrawn 
from the femoral artery catheter at a rate of 0.6- 
ml- min™! from 30 seconds before the start of the mi- 
crosphere injection until 90 seconds after the end of 
the flush. 

Approximately 15 minutes after the third micro- 
sphere injection the animal was put to death by means 
of an overdose of sodium pentobarbital. The positions 
of the catheters were checked. The venous and de- 
scending aortic catheters were properly placed in all 
animals, but in two instances the left ventricular cath- 
eter had become displaced into the ascending aorta just 
distal to the aortic valve. The organs were dissected 
and prepared for counting as described by Peeters 
et al.? 
was counted with Packard Autogamma Scintillation 
Spectrometer 5220, In each sample the radioactivity 
due to each label was calculated with correction for 
background and overlap. The overlap correction was 
determined from standard samples of each lakel. Or- 
gan flows were calculated as flow (organ) = flow (ref- 
erence) X counts (organ) + counts (reference). Car- 
diac output was taken as the sum of the organ flows. 
In the two animals in which the left ventricular catheter 
had become displaced, the coronary circulation con- 
tained a disproportionately high number of micro- 
spheres; hence the average myocardial flow of the re- 
maining four animals was used in calculating the car- 
diac output of these two individuals. | 

Mean arterial blood pressure was calculated from the 
pulsatile pressure according to the formula (systolic 
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Table II. Organ blood flows (ml - min™! + gm~') 
before, during, and after infusion of 
isoproterenol in pregnant guinea pigs 


Placenta 347 + 62 345 + 76 386 + =3 

Myome- 18 + 2° 31 + 5* Die 
trium 

Carcass 19 + 2 33 + 3* 2) 255 

Skin 7.0 + 0.8 9.8 + ).7* 7.1 + 1.0* 

Heart 358 + 49 653 + 99 4144) ° 
(n = 4) ' 

Kidneys 588 + 51 685 + 63 560 + =0 


Brain 117 +9 136 + 13* 135 + 
Gastrointes- : 
tinal tract 


Pancreas 330 + 73 481+ 114* 313 + =* 

Spleen . 492 +119 757 + 159% 473 + _=0% 

Liver’ 14.3 + 2.2 7.6 + 1.2% 5.3 + 177 

Mammary 49 +8 B4 + 24% 42 + 3 
gland 

Lungs 148 + 19 201 + 38* 15] + J 


Values are means + SEM. 
*p < 0.05 versus preceding value. 
tp < 0.05 versus control value. 


pressure + 2 diastolic pressure) + 3. Total perip=2ral 
resistance per 100 gm of body weight was calcvi=ted 
from the mean arterial pressure + cardiac oxtput 
(ml + min7'- gm~'). Uteroplacental vascular resis=amce 
was calculated from the mean arterial pressure + bla- 
cental blood flow (ml > min~'- 100 gm”'), thus excud- 
ing myometrial blood flow. 

Differences betweeri values were evaluated stz-sti- 


cally by the Wilcoxon matched pairs—signed ranks zest. ' 


Possible correlations were assessed by means o` the 
Spearman rank test. 


Results 


The average litter size was 3.2 (range, 2 to 4) fet_3es. 
The mean weight per fetus was 80 gm (range, €Z to 
101 gm), and the mean weight per litter was 25° 3m 
(range, 118 to 367 gm). 

Infusion of isoproterenol in the near-term pregant 
guinea pig produced marked cardiac stimulation (Eable 
I). Cardiac output increased 41% as a result of increases 
in both heart rate and stroke volume. Two hours _fter 
the end of infusion these measurements had retu -zed 
approximately to control levels. Mean arterial pressure 
did not change significantly during the experimen=. so 
that calculated total peripheral resistance decresed 
during infusion of isoproterenol, and returned to zon- 
trol levels. during the recovery period (Table I). 

Organ blood flows before, during, and after isoszo- 
terenol infusion are listed in Tables II (ml - min7' - 100 
gm~') and III (percent of cardiac output). The baod 
flows to all organs measured, except for the placenta 
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Table IIT. Fractions of cardiac output (percent) 
distributed to various organs before, during, 
and after infusion of isoproterenol in pregnant 
guinea pigs 


Organ Contret Recovery 





Placenta 15.5 + 1.9 109+ 1.8% 16.5 + 2.0* 

Myome- 0.9 + 0.1 l.l + 0.1* 1.5 + C.2*+ 
trium 

Carcass 30.8 + 2.0 38.1 +2.5* 32.4 + 3.1* 

Skin 40 + 0.4 4.124 0.5 4.0 + C.2 

Heart 2.7 + 0.3 3.4 + 0.4 2,7 + 0.1 
(n = 4) 

Kidneys 11.5 + 0.8 9.5 + 0.9% 10.8 + 0.9F 

Brain 17+ 0.1 14+ 0.1% 1.9 + 0.2* 

Gastrointes- 17,8 + 1.0 16.7 + 0.9 17.1 + 1.2 
tinal tract 

Pancreas 3.2 + 0.3 3.3 + 0.4 2.8 + 0.3*t 

Spleen 24+ 0.4 2.7 + 0.4* 2.2 + 0.3*+ 

Liver 1.7 + 0.3 0.6 + 0.1* 0.6 + O:1T 

Mammary l4 0.2 1.7 + 0.3 1.2 4 0.2 
gland 

Lungs 5.2 + 0.7 4.9 + 0.8 4.5 +08 


*p < 0.05 versus preceding value. 
Tp < 0.05 versus control value. 


and liver, increased during isoproterenol. Only the in- 
crease in renal blood flow did not reach statistical sig- 
nificance. As noted earlier, myocardial blood flow could 
be measured satisfactorily in only four animals; but in 
each case it increased. The ratio myocardial blood flow: 
heart minute work increased in each animal. The great- 
est relative increase in flow was exhibited by the carcass, 
76%, and this accounted for 56% of the total increase 
in cardiac output. Increased flow to the gastrointestinal 
tract accounted for a further 14% of the extra cardiac 
output during isoproterenol infusion. 

Placental blood flow in ml-min7'- 100 gm7- re- 
mained essentially unchanged during isoproterenol, 
but the placental fraction of cardiac output decreased 
from 15.5% (+1.9%) to 10.9% (+1.8%). Myometrial 
blood flow increased 72% during the infusion period, 
but the proportion of cardiac output distributed to the 
myometrium increased only slightly. Uteroplacental 
yascular resistance did not change significantly (Ta- 
ble I). 

Two hours after the end of the isoproterenol infusion 
the blood flows in most organs had returned to near- 
control levels (Tables II and III). Myometrial and brain 
blood flows remained significantly elevated at levels 
similar to those during isoproterenol. Myocardial blood 
flow, although less than during isoproterenol, was 
above the control level in three of the four animals in 
which it could be measured. Hepatic blood fow de- 
creased further during the recovery period, to 37% of 
the control level. 

Placental blood flow increased during the recovery 
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period, both in ml: min™' + 100 gm™! and as percent 
of cardiac output. The latter was statistically significant 
(p < 0.05) in comparison to the value during isopro- 
terenol but not in comparison to the control value. 


Comment 
The values for maternal heart rate, mean arterial 


blood pressure, and cardiac output during the control , 


period in these experiments were similar to those found 
by Peeters et al.° for chronically.catheterized guinea 
pigs during the same period of pregnancy. With the 
exception of pancreas, liver, and spleen, the orgari 
blood Hows measured were also close to those reported 
by Peeters et al. The pancreas, spleen, and especially 
liver flows in the present experiments were notably 
higher than those observed by Peeters et al.: 330, 492, 


and 14.3 ml: min7!- 100 gm7' compared with 285, 


295, and 2.7 ml- min7! - 100 gm7', respectively. The 
reason for these differences is not apparent. The con- 
trol period in the present experiments was longer than 
that used by Peeters et al., 120 instead of 20 minutes; 
but if the lower pancreatic, splenic, and hepatic flows 
found by Peeters et al. were due to catecholamine re- 
lease caused by the stress of handling during connect- 
ing of the catheters, one would expect differences in 


heart rate, blood pressure, and flows to other’ organs - 


as well. Feeding >ehavior during the control period also 


does not seem to be an adequate explanation, ‘since “it 


has never been, clearly shown that a relationship exists 
between. hepatic arterial’ flow and hepatic. metabolic 
rate . Lae 

Administration of cea to the guinea pig in 
late pregnancy -produced cardiac stimulation and an 
increase in cardiac output that was distributed mainly 
to the carcass ard gastrointestinal tract, these together 
accounting for 70% of the increment in cardiac output. 
The balance was distributed generally to all organs 
measured except-the kidneys, liver, and maternal pla- 
cental vascular bed. 

The finding that isoproterenol did not affect placen- 
tal blood flow or vascular resistance in the guinea pig 
is in agreement with the results of studies of the ad- 
renergic responses of the uteroplacental vascular bed 
of sheep.'* Intra-arterial injection of isoproterenol in 
pregnant ewes was found to produce no significant 
change in either uteroplacental blood flow or vascular 
coriductance,** ê even during the presence of a-adren- 
ergic blockade with phenoxybenzamine.> Small changes 
in uterine blood flow following intra-arterial adminis- 
tration of isoproterenol to-pregnant sheep were inter- 


preted as the consequence of dilatation in extrauterine - 


pelvic vascular beds.® In pregnant rabbits intra-arterial 
administration of isoproterenol also did nót produce 
any clear change in placental blood flow as assessed by 
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radioangiography. = A small but significant vasocon- 
striction in the uteroplacental vascular bed of sheep 
after’ an intravenous injection of isoproterenol was 
probably due to “central reflex responses,” that is, ad- 
justments resulting from redistribution of cardiac out- 
put to those vascular beds in which vasodilatation was 
induced. These findings led Greiss’ and Greiss and 
Pick? to conclude that only a-adrenergic receptors were 
present in the uteroplacental vascular bed of sheep. 
- Observation of uterine blood flow in nonpregnant 
sheep and of flow in the uterine artery homolateral to 
a cotylecon-free uterine horn of a pregnant ewe has 
indicated that the myoendometrial circulation does ex- 
hibit vasodilatation i in response to ‘isoproterenol. +3 This 
is also the case in the guinea pig, for blood flow in the 
myometrium increased by 72% during infusion of iso- 
proterénol. Thus in the guinea pig in late ‘pregnancy, 
as in the sheep, the placental and nonplacental uterine 
vascular beds differ in their responses to a B-adrenergic 
stimulation. B-Adrenergic receptors are clearly present 
in the myoendometrial vessels but cannot be demon- 
strated ty the method we used iri the maternal vessels 
supplying the placenta. Our findings do not permit the 
conclusion that B-adrenergic receptors are absent from 
the uteroplacental vessels, however, since these vessels 
are widely dilated in late pregnancy. Under conditions 
of maximal or nearly maximal dilatation, a vasodilator 
may have no detectable effect even though receptors 
for it are présent. E 

During infusions of the B- -receptor agonist salbuta- 
mol in pregnant sheep, uterine artery blood flow de- 
creased -nitially but then returned to control levels 2 
hours after the start of the infusion.'? ° Since we did 
not measure uterine artery blood flow continuously and 
carried out the second microsphere injection after 2 
hours of isoproterenol infusion, it is possible that a 
similar transient reduction in uteroplacental blood flow 
might have occurred with isoproterenol and not have 
been detected because of the timing of the flow deter- 
minatiors. The flowmeter studies of Greiss, *° Greiss 
and Pick,? Ladner et al.’ and Erkkola et al. are not 
helpful at this-point, since only bolus injections were 
administered in these studies. Additional observations 
with microsphere injections earlier in the infusion pe- 
riod will be necessary to determine whether uteropla: 
cental blood flow (and indeed other organ flows) re- 
mains stable during’ ‘infusion of isoproterenol. Blood 
pressure, which was measured continuously in our ex- 
perimen:s, varied minimally during the infusion of iso- 
proterenol, and heart rate increased rapidly to plateau 
values, which were maintained throughout the infusion 
period. í - 

Two hours after termination of the kopre in- 
fusion mean placental } blood flow had increased about 
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10% above its level during the contro! and infusion 
periods, and myometrial blood flow remained e=vated 
at the level present at the end of the isoproc=renol 
infusion. These findings are reminiscent of t late 
increase in uterine artery blood flow observed Ey Eh- 
renkranz et al. ™ following 2-hour infusions cf feno- 
terol and salbutamol and by Brennan et.al.” afte atout 
2 hours of prolonged infusions of these agents iz preg- 
nant sheep. It should be noted, however, that the in- 
crease in placental flow did not reach statistical signif- 
icance and that the uteroplacenial vascular re® tance 
at this time was not different from that durmg the 
control period. Thus there was evidence of vesocila- 
tation after the end of the isoproterenol infusixa only 
in the myometrial portion of the uteriné vascuE- bed. 
The distribution of the increased uterine arter flow 
was not determined in the studies with éalbutarm>l and 
fenoterol.'?* Our findings in pregnant guinea pzs and 
the observations of Greiss,* * 
isoproterenol on blood flow to a uterine horn ~=thout 
placental cotyledons to that to uterine korns wia zot- 
yledons, cited above, suggest that the late incr=ase in 
uterine artery blood flow found with salbutam<] and 
fenoterol'*™ was caused by dilatation in the eztravla- 
cental uterine vessels. l 


comparing the ef #c73 of 
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Glucocorticoids and 6-adrenergic—receptor agonists: Their 
combined effect on fetal rabbit lung surfactant 


L. Ekelund, M.D., and G. Enhorning, M.D. 
Toronto, Ontario, Canada 


In a previous study on pregnant rabbits (AM J OssTeT GYNECOL 1983;147:437) we found that a prolonged 
infusion of the 8,-adrenergic—receptor agonist terbutaline would first cause a rslease of fetal pulmonary 
surfactant, so that more was available in the airways. However, the airway fluid then contained less 
surfactant, indicating a depletion of stores. Since terbutaline is often used in h gh doses as a tocolytic 
agent, surfactant depletion could be a serious side effect. With further studies on rabbits, we wanted to 
test the hypothesis that with an accelerated surfactant synthesis, achieved wit glucocorticoids, the 
increased release, evoked with the terbutaline, would never cause a depletion of the surfactant stores. Our 
results supported this hypothesis. Betamethasone, administered to the pregnant doe on the twenty-sixth 
and twenty-sevenih days of gestation, 0.1 mg/kg, increased compliance of the fetal lungs, and more 
phospholipid phosphorus could be lavaged from the airways. These effects were further increased when, 
following steroid administration, the doe was infused with terbutaline. Depletion of the surfactant stores 
was never seen when betamethasone was given prior to the B-adrenergic—receptor agonist. (AM J OBSTET 


GYNECOL 1985;152:1063-7.) 


Key words: Terbutaline, betamethasone, phospholipids, pressure-volume loops of lungs 


Inadequate pulmonary surfactant is an important 
factor in the pathogenesis of the neonatal respiratory 
distress syndrome (RDS), and early experimental stud- 
ies demonstrating an ability of glucocorticoids to en- 
hance preduction and secretion of surfactant held 
promise for the development of an effective way of 
preventing RDS. (For a recent review, see reference 1.) 


The incidence of neonatal RDS in the human is reduced ` 


when glucocorticoids are administered to the mother 
before an anticipated preterm delivery,” but there is 
certainly room for further improvement. The B-ad- 
renergic—receptor agonists, frequently used in associ- 
ation with glucocorticoids to arrest premature labor, 
are of particular interest. Animal experiments by sev- 
eral groups of investigators have made it clear that these 
drugs, administered to the mother or fetus, will aug- 
ment secretion of fetal surfactant into the alveolar 
space.' In rabbit experiments, carried out on the 
twenty-eighth day of gestation, we have recently found 
evidence cf increased release of pulmonary surfactant 
after treatment with terbutaline, a 6,-adrenergic—re- 
ceptor agonist.* This effect was observed 1 to 6 hours 
after the drug was first administered, but after a large 
or long-lasting exposure of the fetuses to terbutaline 
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we four.d evidence of depletion of intracellular surfac- 
tant stores. Since terbutaline, when used as a tocolytic 
agent, is often given in massive doses, as large as the 
mother will tolerate, the possibility that fetal surfactant 
stores may become depleted must be taken inta con- 
sideration. It could mean that if delivery occurs at a 
time when surfactant concentration in airway fluid is 
lowerec by a tocolytic agent, RDS may develop. 

With an increased surfactant synthesis, accomplished 
with glucocorticoids, the B-adrenergic—receptor ago- 
nists, athough increasing the release of surfactant, 
might rever cause a complete emptying of the stores. 
A combination of glucocorticoids and B-adrenergic— 
receptor agonists might therefore result in a higher 
surfactent concentration in fetal airway fluid without 
removing all lamellar bodies from the cytoplasm of type 
II cells. We now report on our studies of the combined 
effect o7 betamethasone and terbutaline on the release 
of pulmonary surfactant into the airways of the fetal 
rabbit. Lung compliance and total phospholipids of the 
lung lavage fluid were the parameters assessed. 


Material and methods 


We uted pregnant New Zealand rabbits for which the 
time of mating was known within 1 hour. On the 
twenty-sixth and twenty-seventh days of gestation (term 
31 days), the doe was injected intramuscularly with 
betamethasone (Celestone Soluspan, Schering Corp.), 
0.1 mg/kg (n = 9), or the same volume of Ringer’s 
solutior (n = 8). On the twenty-eighth day, 48 hours 
after the first injection, the doe was infused intrave- 
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Table I. Fetal body weight 
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Ringer's solution plus 
Ringer’s solution 
(gm, mean + SE) 











Time of 
infusion 


2 hr 35.0 + 0.6 
(n = 36) 


12 hr 


Ri--zer’s solution plus 
f-butaline 
Ta, nean + SE) 


33.3 + 0.7 
in = 29) 
NS 






Betamethasone pius 
Ringer's solution 
(gm, mean + SE) 






Betamethasone plus . 
terbutaline 
igm, mean + SE) 





27.2 + 0.7 25.1 + 0.9 
(n = 39) (n = 27) 
p < 0.0005 p < 0.0005 
p < 0.025 
30.7 + 0.5 26.7 + 0.4 
(n = 25) (n = 25) 

p < 0.0005 





Table II. Fetal dry lung weight 













Ringer’s solution plus 





Time of Ringer's solution terbutaline 
infusion (mg, mean + SE) 
2 hr 109.7 + 5.3 33.4 + 3.4 
(n = 35) m = 29) 
NS 
12 hr 


Rizzer’> solution plus 


(=z, nean + SE) 






Betamethasone plus 
Ringer’s solution 
(mg, mean + SE) 


Betamethasone plus 
terbutaline 
(mg, mean + SE) 










74.7 + 5.1 53.8 + 5.5 
(n = 36) (n = 25) 
p < 0.0005 p < 0.0005 
p < 0.005 
88.9 + 2.8 74.1 + 2.3 
(n = 24) (n = 25) 

p < 0.0005 





nously with terbutaline (Bricanyl, Draco, Swed: ~). 20 
yg/min, for 2 hours (n = 8), or the same volume of 
Ringer’s solution (n = 9). Thus there were four <1cups 
of pregnant rabbits, each receiving a specific tepe of 
treatment. Two were first given betamethasore and 
then received terbutaline (n = 4) or Ringer’s se azon 
(n = 5). The other two groups were injected witk Rng- 
er’s solution rather than betamethasone and were then 
infused with terbutaline (n = 4) or Ringer’s se azon 
(n = 4). Following the 2-hour infusion, the doe » as put 
to death with a lethal intravenous dose of thicpertal 
sodium. Other does received betamethasone a the 
same way on the twenty-sixth and twenty-sevent= days 
but infusion was for a longer time, for 8 houz with 
terbutaline, 20 g/min (n = 3), or Ringer’s se uzion 
(n = 3). These does were put to death 12 hours after 
the infusion was begun. As soon as the doe was dead, 
the abdomen was opened and, to prevent the tuses 
from making inspiratory efforts, they were, whe still 
in utero, injected intracranially with 0.5 ml of th=open- 
tal sodium. The trachea of each fetus was expos-i and 
a polyethylene catheter (PE 50) was inserted troagh 
an incision just below the larynx. As previou:ł de- 
scribed,’ compliance was then assessed by record=ag the 
pressure-volume relationship simultaneously in all fe- 
tuses of a litter. Two consecutive loops were obzized 
by twice changing pressure from 0 to 19, 20, 12, 35, 
30, 20, 10, and back to 0 cm H:O, with each pr=ssure 
maintained for 15 seconds. On completion of <rpli- 
ance assessment, the lungs were degassed by rezezted 
exposure of the entire fetus to vacuum. The lung were 
then washed with saline solution in a volume ix -rilli- 


liters equal to one tenth of the body weight in grams. 
This volume was divided into three equal portions for 
the same number of lavages. The amount of liquid 
recovered was 30% to 100% of the saline solution in- 
stilled. The lipids of the lung lavage were extracted 
according to Folch et al.,t and the total phospholipid 
phosphorus was quantitated according to the method 
described by Rouser et al.’ Following lavage, the lungs 
were extirpated and dried for 24 hours in an oven at 
100° C. This made it possible to report the volume of 
air entering the lung as milliliters per gram of dry lung. 
Similarly, the amount of phospholipids, recovered with 
a lavage, was related to lung tissue examined and ex- 
pressed as micrograms of phospholipid phosphorus 
per gram of dry lung. 

Student’s t test was used for significance evaluation 
of differences between mean values found in the study. 
A p value of >9.05 was considered not significant. 


Results 


Fetal body weight and dry lung weight were signifi- 
cantly lower when the doe had received betamethasone 
rather than Ringer’s solution. This is in agreement with 
observations made by other investigators.° Growth re- 
tardation was potentiated when betamethasone treat- 
ment was followed by terbutaline infusion. Treatment 
with terbutaline alone did not affect body weight or 
dry lung weight (Tables I and H). 

Fetal lung expansion improved significantly follow- 
ing betamethasone injection. This effect was further 
increased when, in addition, the doe was infused with 
terbutaline for 2 hours. On the other hand, when the 
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Fig. 1. Pressure-volume loops showing mean volume of air entering the fetal lungs when maternal 
injections with Ringer’s solution or betamethasone were followed by an infusion of the doe with 
Ringer’s solution or terbutaline for 2 hours. (Large asterisk: p < 0.001. Small asterisk: p < 0.05.) 


treatment was with terbutaline only, fetal lung expan- 
sion did not differ from that of controls (Figs. 1 and 
2). The amount of total phospholipid phosphorus of 
the fetal lung lavage fluid was significantly higher when 
the doe had been treated with betamethasone and, 
when terbutaline infusion followed, the effect was even 
greater (Fig. 3). When the doe had received a pro- 
longed infusion, following a betamethasone injection, 
the fetuses exposed to terbutaline showed a slight in- 
crease in the amount of total phospholipid phosphorus 
of lung lavage fluid compared to those exposed to Ring- 
er’s solution (Fig. 3). 


Comment 


The synthesis of surfactant in the fetal lung appears 
to be regulated, at least in part, by circulating corti- 
costeroids. Numerous studies, in vitro and in vivo, have 
demonstrated that surfactant production is also accel- 
erated by exposure to exogenous glucocorticoids,’ and 
specific receptors for these hormones have been iden- 
tified in the fetal lung tissue.’ The mechanism of the 
glucocorticoid effect is uncertain but apparently in- 
cludes increased glycogenolysis* and induction of 
the following enzymes required for surfactant synthe- 
sis: choline phosphotransferase,® glycerolphosphate 
phosphatidyltransferase,'° and phosphatidic acid phos- 
phatase." The responsiveness of cultured lung tissue 
to glucocorticoids’ ° supports the proposal that glu- 
cocorticoids act directly on the fetal lung and exert their 
effect through the receptor system. Furthermore, Tor- 
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Fig. 2 Pressure-volume loops showing mean volume of air 
entering the fetal lungs when maternal injections with beta- 
methasone were followed by an infusion of the doe with Ring- 
er’s sclution or. terbutaline for 8 hours. The doe was put to 
death 12 hours after initiation of the infusion. (Asterisks as in 
Fig. 1) 


day ez al.‘ have shown a correlation between the affinity 
of steroids for lung receptors and their ability to stim- 
ulate synthesis of phosphatidylcholine. 

The mechanism whereby surfactant appears in fetal 
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Fig. 3. Phospholipid phosphorus conte- of fetal lung lavage fluid when maternal injections with 
Ringer’s solution or betamethasone were Followed by infusion with Ringer’s solution or terbuzaline 


for 2 hours (A). In other experiments raaternal inj 


ections with betamethasone were followed by 


infusion with Ringer’s solution or terb-c: line for 8 hours and the doe was put to death 12 hours 


after initiation of the infusion (B). 


airway fluid also involves B-adrenergic recepto~ ago- 
nists. These agents are known to cause surfactan. to be 
released from its site of storage, the cytoplasm c= ype | 
II alveolar cells.' Receptors for B-adrenergic—rese>tor 
agonists have been detected in cell membranes Fom 
fetal rabbit lungs, and the number of these rec: sors 
increases towards term.” In rabbit experiments, C “eng 
et al.'® noted that this increase would appear p =co- ` 
ciously following injection of the doe with betar 2ha- 
sone. — 

Our study demonstrates improved fetal lung cay ity 
after betamethasone treatment of the doe, and ths ef- 
fect was increased even further when, in addition zhe 
doe was infused with terbutaline for 2 or 8 hours. "=th- 
out a preceding treatment with betamethasone, the er- . 
butaline infusion, lasting only 2 hours, was unae to 
effect lung expansion, presumably because the dose 
was too small. We have previously demonstrated* mat 
with an infusion given at the same rate but lasts 8 ` 
hours instead of only 2, there were clear indica~=ns 
that the surfactant stores had become depleted. Tr=ve 
hours following start of the infusion, pulmonary =m- 
pliance was significantly less in the fetuses exposed to 
terbutaline than it was in the controls. That this cif- 
ference was due to a depletion of surfactant store: vas 
supported by the finding that the lung lavage flu d. of 
terbutaline-exposed fetuses contained significantly less 
phospholipid phosphorus. In the present study, + =n 
treatment with betamethasone, inducing and stimaBt- 
ing surfactant synthesis, preceded the prolonged_=:r- 
butaline infusion, we observed no signs of surfactent 
depletion, yet the terbutaline infusion was identicz_. It 
was given at the same gestational age, at the same ace, 


and the fetuses were examined 12 hours after the ter- 
butaline infusion was begun. The difference was that 
in the present study the terbutaline infusion was pre- 
ceded by treatment with betamethasone. 

It would seem that when synthesis of surfactant was 
stimulated by steroids, it was able to keep pace with the 
accelerated release provoked by terbutaline. Conse- 
quently, the surfactant stores never became exhausted. 
If these experiences from animal experiments can be 
transferred to the clinical situation, they would imply 
that when treatment with a B-adrenergic—receptor ag- 
onist is combined with attempts to accelerate surfactant 
synthesis with glucocorticoids, the risk of surfactant de- 
pletion and development of RDS is less than if intense 
tocolysis is attempted with B-adrenergic—receptor ag- 
onists not preceded by administration. of glucocorti- 
coids. 
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Metabolism and disposition of ritodrine in a pregnant baboon 


Matana Borrisud, Ph.D., Richard O’Shaughnessy, M.D., Michael 3. Alexander, Ph.D., and 


Brian D. Andresen, Ph.D. 
Columbus, Ohio 


Relatively little is known about the detailed metabolism of ritodrine. The aim Df this study was to examine 
ritodrine metabolism and pharmacokinetics in the maternal and fetal baboon A fetal-maiernal model was 
made with use of Papio anubis at 144 days of gestation. Tritiated ritodrine was injected as an intravenous 
bolus into the mother. Maternal and fetal blood samples, amniotic fluid, and maternal urine were collected 
at timed intervals. Samples were analyzed by a combination of high-pressur2 liquid chromatography and 
radiochromatography. Conjugated metabolites were recovered and characte-ized by cleavage studies with 
use of B-glucuronidase and sulfatase. The distribution half-life of ritedrine in the mother was 6 minutes and 
the elimination half-life was 61 minutes. Metabolites were found in both fetal serum and amniotic fluid. The 
concentrations of ritodrine and its metabolites in fetal serum were at or above the concentrations in 
maternal serum at 2 hours after maternal intravenous injection. The principal metabolite identified was the 
Sulfate conjugate. The fetus appears to accumulate metabolites. These date indicate that ritodrine crosses 
the placenta and, in the baboon, achieves levels in the fetus equal to or higrer than these in the mother, 


(AM J OBSTET GYNECOL 1985; 152:1067-72.) 


Key words: Ritodrine, pharmacokinetics, metabolism 


Ritodrine (erythro-p-hydroxy-a-[1-([p-hydroxy- 
phenethyl]-amino)ethyl]benzyl alcohol) (Fig. 1), a new 
B-sympathomimetic agent, has been used almost uni- 
versally' for preterm labor patients.'? It was first found 
to be a potent myometrial inhibitor in 1969." In 1971 
ritodrine was first reported to be a well-tolerated uter- 
ine relaxant that could arrest preterm labor in most 
cases.* In pharmacokinetic studies employing tritiated 
ritodrine, Kleinhout and Veth’ reported that ritodrine 
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is inactivated by conjugation with glucuronic and sul- 
furic acids and that the parent compound crossed the 
placental barrier in a pregnant ewe. In 1980 Gandar 
et al. developed a radioimmunoassay method for the 
determination for ritodrine and reported serum levels 
and Falf-lives in healthy volunteers. His studies with 
pregrant women also demonstrated that ritodrine 
crossed the placenta and entered the fetal circulation. 
Recently, Nandakumaran et al.” reported a method for 
the assay for ritodrine by high-pressure liquid chro- 
matography with use of an isolated human placental 
perfsion model. Their studies also support evidence 
of ritodrine placental transfer. 

Ritodrine is currently the only tocolytic drug ap- 
proved for obstetric use by the United States Food and 
Drug Administration Advisory Committee on Fertility 
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Fig. 1. Chemical structure of ritodrine. 
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Fig. 2. Total radioactivity of ritodrine and its metabolites=rom 
the maternal and fetal baboon serum, amniotic fluid WO pl 
sampling), and maternal urine (total output). Data repzesent 
first (A), second (B), arid third (C) experimental days. 


and Maternal Health Drugs.” However, relatively litde 
is known about the detailed metabolism of this crug. 
The aim of the present study was to examine ritocrine 
metabolism and pharmacokinetics in both the mather 
and fetal baboon simultaneously. 


Material and methods 


All reagents used were of analytical grade; solvents 
were of high-pressure liquid chromatography gr=de. 
Both -glucuronidase and sulfatase (Sigma Cheraical 
Company) were used in the metabolite cleavage ex- 
periments. Ritodrine was obtained as its hydrochlcide 
salt from Astra Pharmaceutical Products. A samp= cf 
this material was labeled with tritium by catalytic ex- 
change with use of tritiated water (New England Nu- 
clear, Inc.). The crude tritiated ritodrine was pursed 
by both thin-layer chromatography and high-pressure 
liquid chromatography* immediately prior to use. 

Serum, urine, and amniotic fluid samples were >b- 
tained from a healthy, fertile, female baboon (Pxpio 
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Fig. 3. Ultraviolet and radiochromatogram obtained by high- 
pressure liquid chromatography (solvent programming) of the 
maternal baboon serum after an intravenous injection of 2.18 
pmol of tritiated ritedrine in the mother. 


anubis) at a gestational age of 144 days. The baboon 
was premedicated with ketamine hydrochloride (110 
mg) and atropine sulfate (0.6 mg) intramuscularly. The 
animal was also given hydroxyprogesterone caproate 
(500 mg) and benzathine penicillin (600,000 U) intra- 
muscularly. The abdomen was shaved, and an intra- 
venous infusion of 5% dextrose in Ringer’s lactate was 
administered in a peripheral arm vein. Electrocardio- 
gram and blood pressure monitoring devices were at- 
tached, and the animal was placed in a 15° left lateral 
position. General anesthesia was administered by en- 
dotracheal intubation. The anesthetic consisted of 1% 
halothane and a 50% mixture of nitrous oxide and 
oxygen, both at a 300 ml/min flow rate. The abdomen 
was opened and a small incision made in the anterior 
myometrium over the area of the fetal lower extrem- 
ities. Excess amniotic fluid was aspirated, kept warm, 
and returned to the uterine cavity at the end of the 
operation. The right lower extremity of the fetus was 
exteriorized and a cutdown was made in the femoral 
vein; a fine (PV4) polyvinyl catheter was advanced over 
an introducer up the vein to a distance of 7 cm (the ap- 
proximate distance of the renal vessels). The fetal groin 
incision was closed with a fine polyglycolic acid suture. 
A fetal electrocardiogram electrode was attached to the 
right buttock, and a large-bore polyethylene catheter 
was placed within the ucerine cavity to monitor intra- 
uterine pressures and for amniotic fluid sampling. The 
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amniotic fluid removed earlier was returned to the uter- 
ine cavity, and the catheters and electrocardiogram de- 
vice were brought out through the uterine incision, 
which was closed in layers with polyglycolic acid suture. 
Another catheter was placed in the maternal femoral 
vein for maternal blood sampling. All catheters were 
filled with heparin (1 U/cc). A catheter was also placed 
in the maternal bladder for urine sampling. 

On the day of operation, the first experiment lasted 
1 hour. The catheters were then tunneled into the right 
flank and coiled in a subcutaneous pouch. Total op- 
eration time was 100 minutes. Estimated blood loss was 
20 ml (baboon bleod volume, 65 to 70 ml/kg).? Fluid 
replacement consisted of 500 ml of 5% dextrose in 
Ringer’s lactate. After the operation the animal was 
returned to the cage and received a normal diet en- 
riched in fruit and vegetables, with water ad libitum. 
The animal’s drinking water contained isoxsuprine at 
a total dose of 20 mg/day. 

On the second and fourth postoperative days the 
animal was returned to surgery after premedication as 
above. The fetal and intra-amniotic catheters and elec- 
trode were exteriorized, and the intra~-amniotic catheter 
and fetal electrode attached to a Ccrometrics two-chan- 
nel monitor for evaluation of intrauterine pressure and 
fetal electrocardiogram. 

The second experiment was performed on the sec- 
ond postoperative day. The animal’s drinking water on 
the third postoperative day contained. ritodrine at a 
total dose of 50 mg/day as additional insurance against 
premature labor. The third experiment was performed 
on the fourth postoperative day. At the end of each 
experiment, 4 ml of maternal blood was transfused 
back to the fetus to restore blood volume. At no time 
during the experiments did the animal have uterine 
contractions. 

In the experiments a solution (J ml, 2.18 pmol) of 
ritodrine hydrochloride containing standard tritiated 
ritodrine (total activity 2.0 x 10° cpm) was injected as 
an intravenous bolus into the mother. Maternal and 
fetal blood samples as well as amniotic Auid and ma- 
ternal urine were collected at timed intervals. 

Blood samples from each experiment were centri- 
fuged immediately. Serum was separated and frozen 
at — 70° C until analysis. The other samples were sim- 
ilarly frozen. An aliquot (10 pl) of each sample was 
counted for total radioactivity in a Packard Tri-Carb 
well-type scintillation counter. All samples were then 
analyzed by high-pressure liquid chromatography. 

Serum and amniotic fluid samples were diluted with 
acetonitrile (1:3 vol/vol), vortexed thoroughly, and 
centrifuged. The clear supernatant was separated and 
taken to dryness under nitrogen at 50° C. Each sample 
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Fig. 4. Lltraviolet and radiochromatogram obtained by high- 
pressure liquid chromatography (solvent programming? of fe- 
tal baboon serum after an intravenous injection of 2.18 pmol 
of tritiased ritodrine in the mother. 


was reconstituted with 200 pl of the mobile phase sol- 
vent amd injected onto the chromatographic column. 
Urine samples were injected directly onto the column 
following centrifugation. 

Ana*yses were performed by combined high-pres- 
sure liquid chromatography and radiochromatogra- 
phy.® a Beckman Altex Series 322MP gradient liquid 
caromatograph, equipped with Beckman Model 165 
ultraviolet detector, Gilson fraction collector, and a 
tigh-performance phenyl-coated column, were used. 
The adsorption maxima for ritodrine at 225 and 275 
rim were used for ultraviolet detection. Ritodrine and 
rietabdlite levels in serum, urine, and amniotic fluid 
were measured radiologically. 

Metabolites were recovered from maternal urine for 
identi ication. A urine sample (100 ml) was lyophilized, 
znd tke solid residues were triturated in methanol. Af- 
er centrifugation to remove insoluble solids, the su- 
pernatant was applied to a conventional liquid chro- 
matography column (30 by 2 cm), packed to a height 
of 20 cm with silica gel 60. The eluting solvent was a 
-nixture of chloroform/methanol/formic acid (10:5:1 
vol/vol), and the sample was eluted under 8 pounds 
per sc uare inch gauge nitrogen pressure. One hundred 
4 ml fractions were collected. An aliquot of each was 
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Fig. 5. Ultraviolet and radiochromatogram obtained by igh- 
pressure liquid chromatography (solvent programmira) of 
maternal baboon urine after an intravenous injection oz 2.8 
pmol of tritiated ritodrine in the mother. 


counted for radioactivity. Those with significant activity 
were examined by high-pressure liquid chromatczra- 
phy, and fractions containing the metabolite were oom- 
bined for analysis. 

` A portion of the combined ritodrine metabolite iac- 
tions was analyzed directly as a control. A second wr- 
tion was taken to dryness and reconstituted with wacer 
(1 ml). The solution was adjusted to pH 7 (sod.am 
hydroxide), added to 1000 units of B-glucuronidsse, 
and stirred in a 37° C bath for 3 hours. The reacDn 
was terminated by addition of three volumes of aze- 
tonitrile and vortexing. After centrifugation and drying 
of the supernatant under nitrogen, the sample was ve- 
constituted with mobile phase solvent and analyzec. 27 
high-pressure liquid chromatography. Fractions (1 za} 
were collected and counted for radioactivity. 

A third portion was also taken to dryness and recm- 
stituted with 0.4 ml of water. This was added to 1t U 
of sulfatase along with 0.5 ml of 0.2 mol/L of sodizm 
_ acetate buffer (pH 5) and 0.1 ml of 0.2% sodium ckb- 
ride solution. The mixture was incubated as above Zor 
36 hours and then worked up and analyzed as abos. 


August 15, 1985 
Am J Obstet Gynecol 


unidentified metabolite 


sulfate 


anamma ee ee oe 
2 RED eee oe oe 








n 

ut 
i 

if g 

"i A A 5 

ju titodrine = 
CPM/ML wh 

' HER | w 

100 sri 3 

ert a 
a Bri 
n E) 
( HI v4 
m1! oe 
See‘. 
50 t t 
i t 
’ a 
H \ 
zat Ne ee a we ow 
(0) 
O 10 20 30 MIN 


Fig. 6. Ultraviolet and radiochromatogram obtained by high- 
pressure liquid chromatography (solvent programming) of ba- 
boon amniotic fluid after an intravenous injection of 2.18 pmol 
of tritiated ritodrine in the mother. 


Results and comment 


_ The total radioactivity plotted against time for the 
three.experiments (A, B, and C in Fig. 2) showed ma- 
ternal serum total radioactivity fell rapidly in the first 
5 minutes and much more slowly after that. The fetal 
pattern was different: in all three experiments the total 
radiodctivity rose slowly over 30 minutes and remained 
essentially constant thereafter. In the third experiment 
(Fig. 2, C) fetal levels exceeded those of the mother 
after 2 hours. 

This confirmed that ritodrine and/or its metabolites 
cross the placenta to the fetal circulation. Kleinhout, in 
his study of the pregnant ewe,’ reported that the con- 
centration of ritodrine in the fetus was only 20% of 
that of the mother 4 hours after a 20-minute infusion 
of the drug. Our results would seem to indicate that 
levels in the baboon fetus quickly reach or exceed those 
in the mother. One may speculate that there are inter- 
species differences in ritodrine placental transfer. 

Total urinary radioactivity output from the mother 
increased over the period of collection in all three ex- 
periments. Total activity in the amniotic fluid remained 
at a constant level, slightly lower than that of fetal se- 
rum, over the 3 hours of the third experiment. Hence 
fetal elimination of ritodrine and its metabolites ap- 
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Fig. 7. Fetal and maternal baboon serum levels of ritodrine 
and its metabolites after an intravenous injection of 2.18 mol 
of tritiated ritodrine in a pregnant baboon, from first (A), 
second (B), and third (C) experimental days. 


pears to be very slow in comparison to that of the 
mother. 


When the samples were individually examined by 


high-pressure liquid chromatography, three separate 
peaks of radioactivity were found, which corresponded 
to ritodrine and two metabolites. There is a quantitative 
similarity in the maternal and fetal serum samples 
(Figs. 3 and 4) and in the maternal urine and amniotic 
fluid (Figs. 5 and 6), with the latter showing much 
higher relative ratios of parent drug than the former. 
This would seem to be due to urinary output of the 
fetus into the amniotic fluid. 

The identity of the early-eluting metabolite has not 
yet been determined, although its extremely short re- 
tention time indicates a highly polar compound; there 
is no firm evidence for its structure at this time, al- 
though in other experiments in tais laboratory it has 
been demonstrated that ritodrine is capable of under- 
going phase 1 metabolism in the rat with cleavage of 
the secondary amino group. The second metabolite was 
positively identified as the sulfate conjugate of rito- 
drine. Fig. 7 summarizes the results of those experi- 
ments. 

From a semilog graph of maternal ritodrine serum 
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Fig. 8. Retio of the concentration of ritodrine and its metab- 
olites in he fetal serum to maternal serum, from first (A), 
second (E), end third (C) experimental days. 


concentration versus time, a distribution half-life of 
6 = 1 minute and an elimination half-life of 61 + 1 
minute were determined. The elimination half-life was 
about half that found by Gandar* in nonpregnant hu- 
mzn female volunteers receiving a 1-hour constant-rate 
ritodrin2 infusion. 

In the fetus the serum concentration pattern of rito- 
dr:ne varies among the three experiments. In the first 
two experiments the ritodrine levels in the serum in- 
creased up to | hour and then declined, but in the third 
the levels decreased continuously from 10 minutes to 
3 iours. This was obviously due to the ritodrine the 
mother had been receiving in her drinking water on 
the day previous to the experiment. Fig. 8 summarizes 
the calculated fetal/maternal serum concentration ra- 
tics for the three experiments. 

The maternal serum showed a very rapid rise of both 
metabo ites within the first 10 minutes (Fig. 7), with 
the sulfate conjugate as the predominant compound. 
In the second and third experiments the rate of elim- 
ination of all three compounds appeared approxi- 
mately 2qual. 

Both metabolites were also found in the fetal serum, 
alzhough they did not show the initial surge seen in the 
mother. Rather, their concentrations increased slowly, 
achieving -evels comparable to those of the mother after 
60 minutes. Their continued slow build-up, as seen in 
tke thicd experiment, suggests that the fetus is at a 
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disadvantage relative to the mother in dispcsing of 
these compounds and that they can accumulat= in the 
fetal circulation even though the parent drug is eared, 
perhaps because of a poor recrossing of the pacental 
barrier. 

The enzymatic degradation studies of the me-abolite 
isolated from the maternal urine showed tha” it was 
inert toward B-glucuronidase but was converted in high 
yield to the parent drug by sulfatase. Thus tL2 only 
isolable conjugate of ritodrine in the baboon as the 
sulfate ester. 

Ritodrine administered to the pregnant babcon can 
cross the placenta and achieve levels in the fetal cir- 
culation equal to or higher than levels in the mother. 
The fetus appears to accumulate the metabc tes to 
some extent. It would seem reasonable to assur-e that 
any extrauterine effects of ritodrine caused by <3 sym- 
pathomimetic activity should therefore be expected to 
be seen in the fetus as well as the mother. 
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Initiation of angiogenesis by porcine follicular fluid 


Jane L. Frederick, M.D., Nuguyen Hoa, M.D., Diane S. Preston, B.A., 
James J. Frederick, B.A., Joseph D. Campeau, M.S., Tsutomu Ono, M.D., and 


Gere S. diZerega, M.D. 
Los Angeles, California, and Yamagata, Japan 


Angiogenesis was observed and measured after injection of porcine follicular fluid into rabbit corneas. A 
qualitative response (0 to 6+) and quantitative measurement (mm/day) were odtained 9 days after 
injection. Undiluted porcine follicular fluid stimulated angiogenesis with new blood vessels visible by the 
third day after injection, extending 2.0 to 3.0 mm into the site of injection from tne corneal scleral limbus (1 
to 4+) by day 9. Angiogenic activity was consistently found in fractions of porc ne follicular fluid which 
precipitated in 20% to 40% saturated ammonium sulfate. Sephadex gel filtration of the 20% to 40% 
saturated ammonium sulfate fraction resulted in fractions with molecular weights of 45,000 to 60,000 and 
1500 daltons whish stimulated angiogenesis. Charcoal treatment of active fractions did not remove 
angiogenic activity. Angiogenic activity was retained after heating at 56° C for 1 hour but was lost after 
boiling (20 minutes). Quantitative measurements of chemotaxis with use of Boyden chambers and 
mitogenesis by means of tritiated thymidine incorporation were performed. Follisular fluid from small 
follicles contained greater chemotactic activity than follicular fluid from medium or large follicles. The 20% 
to 40% saturated ammonium sulfate precipitate that eluted through Sephadex G-100 with a molecular 
weight of 45,000 tc 60,000 daltons contained angiogenic, mitogenic, and chemotactic activity. In 
conclusion, porcine follicular fluid contains angiogenic factors that may be associated with >erifollicular 
neovascularization during folliculogenesis. (AM J OBSTET GYNECOL 1985;152:1973-8.) 


Key words: Angiogenesis, follicular fluid 


Angiogenesis, zhe growth of new blood vessels, plays 
a major role in a variety of important biologic processes, 
including wound healing,'* tumor growth,"® and em- 
bryonic development. Angiogenesis also occurs during 
maturation of the preovulatory follicle”'° and subse- 
quent formation of the corpus luteum,'*” which sug- 
gests that the developing follicle and/or its surrounding 
theca may produce an angiogenic factor. Recently we 
reported the presence of angiogenic activity in ovarian 
follicular fluid aspirated from women participating in 
an in vitro fertilization protocol.” 

Two aspects of studies relating to angiogenesis 
should be kept in mind: (1) new blood vessel growth 
requires endothelial cell replication and migration; (2) 
nonspecific inflammation and thus overinterpretation 
of experimental data may result from manipulations of 
the rabbit cornea. Accordingly, angiogenic factors must 
be able to stimulate chemotaxis and cell proliferation 
in addition to initiating new blood vessel growth in the 
absence of inflammation. With these caveats in mind, 
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we wish td report further studies on angiogenic activity 
in follicular fluid. These studies are an extension of our 
previous report describing angiogenic activity in hu- 
man follicular fluid. Here we used fresh porcine fol- 
licujar fluid because of its ready availability. 


Material and methods 


Porcine follicular fluid was aspirated from follicles 
present m fresh ovaries obtained at a local abattoir. 
Initially, whole follicular fluid from medium-sized fol- 
licles (3 to 5 mm in diameter) was precipitated by the 
serial addition of saturated ammonium sulfate (20%, 
40%, anc 50%) followed by a 2-hour equilibration pe- 
riod. The precipitates were concentrated by centrifu- 
gation (5900 x g, 20 minutes) and the supernatant de- 
canted. The pellets were resuspended in buffer A (Tris- 
HCl, pH 7.5), dialyzed against distilled water (2 vol- 
umes, 4° C, 24 hours) and lyophilized. 

The ammonium sulfate precipitates were further 
separated by elution through a Sephadex G-100 col- 
umn (400 x 4cm; Pharmacia, Piscataway, New Jersey) 
with buffer A. Fractions were collected and absorbance 
of the eluent (280 nmol/L) determined by an Isco ab- 
sarbance detector (Lincoln, Nebraska). Before testing, 
pooled chromatography fractions were dialyzed against 
distilled water (36 hours, 70° C) and lyophilized. The 
lyophilized material was resuspended in 0.5 to 1.0 ml 
of buffer A before testing in the corneal implant assay. 
Apparen: molecular weights were estimated by column 
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QUALITATIVE GRADE 
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1: VASCULAR PLEXUS AT LIMBUS <O> 
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Fig. 1. Qualitative grading system ised to evaluate the = Yects 
of follicular fluid on angiogenesis. 


4: INTRACORNEAL VESSELS 
>2.0 mm 


5: INTRACORNEAL VESSELS 
>3.0 mm 


6: INTRACORNEAL VESSELS 
>4.0 mm 


calibration with molecular weight standards. har- 
macia). 

Additional separation was performed using 2:_Ami- 
con molecular weight sieve (Amicon, Lexington Mas- 
sachusetts). The ammonium sulfate precipitates sere 
suspended in buffer A and then processed throuzh a 
PM 30 membrane (molecular weight cutoff of 37,200) 
in an Amicon pressurized chamber (5 psi). Th= flaly- 
sate was further processed through a PM 10 mer.azane 
in a similar fashion, All follicular fluid fractions sere 
lyophilized before testing in the rabbit corneal say. 

Angiogenesis assay. Before analysis, follicul_z uid 
was centrifuged (600 x g, 30 minutes) to reme: = rel- 
lular debris. Each follicular fluid test sample wa: raed 
with an equal volume of a Hydron solution (Firon, 


New Brunswick, New Jersey) containing 10% F-tron, ' 


60% ethanol, and 1% polyethylene glycol (mcbecular 
* weight = 400). The effect of the follicular flus—Hy- 
dron mixture on angiogenesis was assessed in N= Zea- 


© land White female rabbits (1.5 to 2.0 kg). The raabits 


were anesthetized with ketamine hydrochloride 23 mg/ 
kg, intravenously) and then a 20 wl aliquot of = fol- 
-licular fluid~Hydron solution was injected ir:o the 
right cornea by aseptically creating a pocket 1 mr: =rox- 
imal to the superior limbus.’* * The left cornea =1 2ach 
animal was injected with Hydron and saline schtion 
(control). The corneas were evaluated daily for -E cays 
after implantation. Sustained growth of well-defined 
new capillaries from the limbus toward or into th2 cor- 
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neal implant was considered positive for angiogenesis. 
A qualitative response was scored on a relative scale as 
follows: 0 = no angiogenesis; 1+ = plexus of blood 
vessels seen at limbus; 2+ = intracorneal vessels; 
3+ = intracorneal vessels >1.0 mm from limbus to- 
ward injection site; 4+ = intracorneal vessels >2.0 mm 
from limbus toward injection site; 5+ = intracorneal 
vessels >3.0 mm; 6+ = intracorneal vessels >4.0 mm ` 
(Fig. 1). Quantitative measurements of vessel growth 
(mm/day) were also obtained as previously described.” 

Thermolability of the angiogenic activity was deter- 
mined by allowing whole follicular fluid as well as sep- 
arated active fractions to stand overnight at room tem- 
perature (26° C) and then heating for 1 hour at 56° C 
or boiling for 20 minutes. These aliquots were centri- 
fuged (5000 x g, 30 minutes) and the supernatants 
lyophilized before corneal assay. Aliquots containing 
angiogenic activity underwent charcoal stripping (1:1 
vol/vol, 0.5% Norite A, 18 hours, 6° C). The super- 
natant was collected by centrifugation (3000 x g, 15 
minutes), passed through a sterile filter (22 um, Ami- 
con), and dialyzed against distilled water. Retentates 
were lyophilized prior to testing in the corneal implant 
assay. , 

Corneas supporting angiogenic activity were fixed in 
formalin, serially sectioned and stained. with hematox- 
ylin and eosin for histologic evaluations to control for 
nonspecific inflammation." 

Endothelial cell preparation. The procedures for 
obtaining and maintaining cultures of fetal aortic en- 
dothelial cells have been previously described in de- 
tail.” Minimum essential medium (Grand Island Bio- 
logical, Grand Island, New York) containing Earle’s 
salts, penicillin (200 U/ml), streptomycin (200 ug/ml), 
glutamine (2 mmol/L, and fetal calf serum (10%; Sterile 
Systems, Logan, Utah) was employed as the growth 
medium. Subculturing was routinely performed every 
2 days with use of split ratios of cells (1:3 to 1:5). 
Endothelial cells from passages 10 to 18 were used for 
testing purposes. 

Mitogenesis assay. Mitogenic assays were carried out 
in 24-well plastic dishes (Falcon Plastics, Oxnard, Cal- 
ifornia). With use of these conditions, cell viability of 
>95% was usually obtained by hemocytometer mea- 
surements of cells suspended in a trypan blue solution. 
Cells resuspended in the growth medium were plated 
in:the multiwell dishes (10* cells per well); 16 hours 
later the attached cells (approximately 60% to 75% of 
the original plant) were rinsed with calcium- and mag- 
nesium-free phosphate-buffered saline solution. Test 
materials consisted of follicular fluid fractions (100 wl) 
in serum-free media 199 (1 ml per well). Replicate wells 
in the same dish were employed for each test condition. 
The actual number of cells present at the start of the 
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test were measured by detaching the cells from several 
wells with 0.1% trypsin (type III from bovine pancreas, 
Sigma, St. Louis) and 0.05% ethylenediaminetetra-ac- 
etate, and cell counts were performed. Attachment ef- 
ficiencies of ~65% have been obtained in our labora- 
tory after an overnight (16 hours) incubation in growth 
medium. 

Test cultures were incubated at 37° C in a humidified 
5% carbon dioxide atmosphere for the specified period 
of time. Incorporation of tritiated deoxythymidine was 
performed by the following pulse-labeling technique: 
1 hour before the end of the experiment, the test media 
was removed and replaced with 1.0 ml per well of se- 
rum-free media 199 containing 0.625 wCi/ml of [*H] 
deoxythymidine (Amersham, Arlington Heights, Illi- 
nois) as a sterile, aqueous solution (20 to 25 Ci/mmol, 
diluted to 6.7 Ci/mmol and used within 2 months). 
After a 1-hour incubation at 37° C, the incorporation 
was terminated by removing the culture fluid and rins- 
ing each well once with cold (4° C) calcium- and mag- 
nesium-free phosphate-buffered saline solution and 
50% acetic acid—ethanol (1 part glacial acetic acid and 
3 parts 80% ethanol). These cells were then extracted 
with the acetic acid—ethanol solution. After fixation, the 
cells were reextracted with 0.3N perchloric acid for 10 
minutes and then thoroughly rinsed with Dulbecco's 
phosphate-buffered saline solution (pH 7.4, 0.2 mol/ 
L). Solubilization of cellular materials was accomplished 
by incubating the contents of a well with 0.2 ml of 0.25N 
sodium hydroxide solution for 20 minutes at room tem- 
perature. The contents of each well was transferred to 
4 ml glass counting vials with use of an additional 0.2 
ml of water for rinsing the well. Each vial then received 
3.2 ml of scintillation fluid, the contents were mixed, 
and the vials were counted in a scintillation counter. 
Fractions containing mitotic activity were assayed by 
means of triplicate determinations. 

Chemotaxis. The method is based on the passage of 
cells across pores against a gradient of a chemotactic 
affector.* The Boyden chamber used had an upper 
well of 200 pl and a lower well of 40 wl. The two wells 
were separated by a polyvinylpyrrolidone nucleopore 
filter (Nucleopore, Pleasanton, California), 13 mm in 
diameter and precoated with gelatin. An 8 pmol/L mi- 
cropore filter was used for fetal aortic endothelial cells. 
Both chambers were filled with Medium 199 added 
with 10% fetal calf serum. About 10° cells in 40 ul of 
medium were placed in the upper chamber, and the 
follicular fluid test fraction was located in the lower 
chamber, containing 40 ul of Dulbecco’s modified Ea- 
gle’s medium plus 10% fetal calf serum. Incubation (37° 
C, 5% carbon dioxide) lasted for 3 hours, which was 
sufficient to obtain good migration. At the end of in- 
cubation the cells on the upper surface of the filter were 





Fig. 2. Growth of new blood vessels in rabbit cornea after 
injection of a dialyzed 20% to 40% saturated ammonium sul- 
fate precipitate of porcine follicular fluid eluted through a 
Sephadex G-100 column. 


removed with a cotton swab. The cells that had mi- 
grated to the lower filter surface were fixed in 10% 
formalin in buffered phosphate, stained with Wright's 
stain, and counted on five different low-power fields 
for each filter. Each determination was performed in 
triplicate. Tests for statistical significance in all assays 
were performed by Student's ¢ test. 


Results 


Undiluted follicular fluid stimulated angiogenesis in 
four out of four rabbits. The invasion of blood vessels 
was macroscopically visible by the third day after in- 
jection, and by day 9 had extended 3.0 mm into the 
site of injection from the closest region of the corneal- 
scleral limbus (Fig. 2). 

All the dialyzed and lyophilized fractions of the 20% 
to 40% saturated ammonium sulfate pellet (4/4) dem- 
onstrated 3+ angiogenic activity in the rabbit corneal 
implant assay 10 days after injection. The other frac- 
tions (the 0% to 20% precipitate and the 40% to 50% 
supernatant) produced negative or inconsistent results. 
Accordingly, all further analyses were performed with 
use of the dialyzed 20% to 40% saturated ammonium 
sulfate pellet as starting material. 

The angiogenic activity in fractions from a represen- 
tative Sephadex G-100 chromatogram of the 20% to 
40% pellet is shown in Fig. 3. Fractions containing an- 
giogenic activity corresponded to molecular weight 
ranges of 45,000 to 60,000 daltons and <1500 daltons. 
These dialyzed follicular fluid fractions induced angio- 
genesis with vascular growth extending up to 2.5 mm 
(4+ grade) into the site of injection by day 9. The PM 
10 dialysate contained activity in all fractions tested (4/ 
4), whereas the PM 30 dialysate and PM 10 retentate 
did not induce angiogenesis. 

Although angiogenic activity was lost after boiling (20 
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Fig. 3. Absorbance pattern of a dialyzed 20% to 40% saturated ammonium sulfate: precipitate of 
porcine follicular fluid which eluted through a Sephadex G-100 column. Growth of new blood vessels 
in rabbit cornea occurred after injection of fractions which eluted in the molecular weight range of 


45,000 to 60,000 and <1500 daltons. 


“ minutes) of the 20% to 40% saturated ammonium sul- 
fate pellet and PM 30 retentate, no apparent loss in 
ctivity of these fractions was observed after heating at 
56°C C for 1 hour (3+, day 9) or after standing at room 
temperature (2+, day 9), Charcoal-stripped follicular 
fluid stimulated angiogenesis with a plexus of blood 
vessels. growing up to 2.0 mm by day 9 (Fig. 4). Left 
eyes were injected with Hydron and saline solution and 
consistently showed no angiogenic activity. The occa- 
sional rabbits that demonstrated a response (<5%) were 
| excluded from the study. Every eighth cornea consid- 
ered positive for angiogenesis was evaluated hisiclog- 
ically. None contained significant evidence of a poly- 
morphonuclear infiltrate. 

‘Mitogenic assay. All whole porcine follicular Huids 
tested contained mitogenic activity compared to bovine 
serum albumin (10 mg/100 ml, body surface area) con- 

trols (small follicle, 247% + 29%; medium, 189% + 
18%; large, 178% + 21% of total counts per minute 
Incorporated per milligram of protein). Again, the 20% 
a to 40% saturated ammonium sulfate “cut” contained 
5 significant mitogenic activity. in the thymidine meor- 
~ poration assay (184% + 51%, p < 0.05) while the fol- 






— Aicular fluid. fraction in the 20% and 50% to 100%% sat- 


uh urated ammonium sulfate precipitates contained no in- 
_ crease in tritiated thymidine incorporation (10P% + 
18% and 93% + 27%, respectively). The 40% to 50% 
; follicular fluid saturated ammonium sulfate fraction 
induced a trend toward increased mitogenic activity 
(184% + 87%) which was not significantly different 
“From body surface area control values. 

The Sephadex G-100 fraction corresponding to 


45,000 to 60,000 daltons contained nondializable mate- 
rial that significantly enhanced mitogenesis (341% + 
41%, p < 0.05). In addition, the dialysates of the G- 
100 fraction corresponding to <10,000 daltons stimu- 
lated thymidine incorporation (287% + 34%, p< 0.1). 


Chemotaxis assay. Whole follicular: fluid. ( 100 pl) Ae 


from small (<2 to 3 mm) follicles induced significantly k 
more fetal aortic endothelial cell migr ation (521% + 
47%) compared to medium (3 to 5 
large follicles (>5 mm diameter) (191% 
164% + 47%, respectively), The only consistent am- 
monium sulfate fraction which after dialysis facilitated 
chemotaxis was the 20% to 40% “cut,” irrespective, of 
follicle size tested (254% 
value). Specifically the 20% saturated ammonium suls 
fate precipitate and 40% saturated ammonium sulfate 


supernatant of porcine follicular fluid did not repro- © 
ducibly stimulate chemotaxis after removal of the am- 
monium sulfate by dialysis. This of course’ does not: 


exclude the possibility that another fraction of follicular’. : 
fluid having a solubility different from that of the 20% 
to 40% saturated ammonium sulfate fraction contained 
chemotactic: activity, since. that material might have 
been removed with dialysis. In addition, the ammo- 


nium sulfate containing dialysates may have obscured = 
any chemotactic activity. Pooled follicular fluid that > 

eluted at 45,000 to 60,000 daltons contained chemo = 
tactic a (100 pl containing 600 pg of protein: Sighs es 
378% + 48% of buffer control). Most of the other —— 
eee fractions also contained chemotactic —_ 


activity, albeit significantly less than.the chemotactic ac- a 
üvity-in-the 45,000 to 60,000 dalton fraction, Because 
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of the need to dialyze chromatography. fractions to 
equilibrate salt concentrations before Boyden chamber 
testing, follicular Auid fractions <10,000 dalton could 
not be reliably tested for chemotaxis. 


Comment 


The results reported here suggest the presénce of 
angiogenic activity (including chemotaxis and mito- 
genesis) in porcine follicular fluid that was extractable 
with 20% to 40% saturated. ammonium sulfate. This 
activity was demonstrated in two distinct molecular 
weight ranges: 45,000-to 60,000 daltons and <1500 
daltons. Charcoal stripping did not remove the angio- 
genic activity. Although boiling inactivated angiogenic 
activity, heating at 56° C for 1 hour did not appear to 
remove angiogenic factor(s). 

What might be the function of angiogenic factors in 


follicular fluid? During the follicular phase of the hu- - 


man menstrual cycle, a single follicle usually matures 
and ovulates in response to the midcycle surge of serum 
gonadotropins. The question arises as to why only a 
single follicle develops to maturity, while others un- 
dergo atresia in the same gonadotropin environment. 
Previously diZerega and Hodgen’ and Zeleznik et al.* 
demonstrated an increasing density of blood vessels 
within the follicle complex of the primate dominant 
follicle. This increase in perifollicular vascularization 
may result in preferential gonadotropin delivery and 
thus in selection and maintenance of the dominant fol- 
licle. That greater chemotactic and mitogenic activity 
was found here in small porcine follicles suggests the 
presence of differential mitogenic activity during fol- 
liculogenesis. 

Basset” described the appearance of perifollicular 
blood vessels during growth and regression of rat fol- 
licles. From the endothelial walls of these vessels, an- 
giogenic sprouts begin to grow into the granulosa layer 
associated with a rapid increase in capillary perme- 
ability. Previously, Jakob et al." reported that the rat 
corpus luteum produced a vigorous stimulation of cap- 
illary growth. In 1983 Koos and LeMaire’® described 
the induction by rat follicles and corpora lutea of go- 
nadotropin-responsive angiogenesis with use of the 
chorioallantoic membrane of the chick embryo. Gos- 
podarowicz and Thakral" found that explants of rabbit 
corpora lutea stimulated angiogenesis when placed into 
a rabbit cornea. Recently Frederick et al.’ reported the 
presence of angiogenic activity in human follicular 
fluid. Taken together, these studies suggest that a signal 
for angiogenesis accompanies follicular development 
and formation of the corpus luteum in a variety of 
mammalian species. 

Our findings are consistent with those of Makris 
et al.’° who reported that angiogenic activity appears 
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GRADE (cumulative). 
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Fig. 4. Cumulative growth (by grade) of new blood vessels in 
rabbit cornea after injection of a dialyzed 20% to 40% satu- 
rated ammonium sulzate precipitate of porcine follicular fuid 
eluted through a Sephadex G-100 column (molecular weight 
of 45,000 to 60,000 caltons) after charcoal stripping, dialysis, 
or boiling. 


to have some stability to moderate heat (56° C) but not 
to boiling. D'Amore et al.* " and Auerbach" reported 
angiogeric activity associated with both high and low 
moleculzr weight isolates f rom a variety of starting ma- 
terials including tu:nors and retina. Our results are also 
consistert with these findings. Angiogenic activity was 
found in both-Sephadex and Amicon molecular sieving 
procedures in fraczions with molecular weights corre- 
sponding to 60,000 to 45,000 daltons and <1500 dal- 
tons. Unfor tunately, reliable mitogenic and chemotactic 
assays could not be performed on the <10,000 dalton 
fraction 2f follicular fluid for technical reasons. The 
possibility that the active angiogenic material could be 
a small molecule, linked to a larger carrier molecule, 
was suggested by D'Amore et al.” and Banda et al.’ 
Other explanations for these observations include (1) 
heterogeneity of active material, (2) molecular aggre- 
gation, znd (3) artificial fragmentation of a large 
(>45,00C daltons) molecule. ‘Others have reported an- 
giogenic activity in purified fractions with a molecular 
weight of <200 daltons from rabbit wound fluid,* cat 
retina,’ and Walker 256 tumor.*:" Taken together, these 
findings are consistent with a low molecular weight an- 
giogenic Zactor that combines with a higher molecular 
weight carrier protein. Similar observations of an an- 
giogenic activity in high (45,000 to 60,000 daltons) and 
low (<1500 daltons) molecular weight fractions have 
been mage in purified human follicular fluid specimens 
(Frederick, J. L., aid Preston, D. S., unpublished re- 
sults). These observations lead to speculation that con- 
trol of argiogenic activity outside the basal lamina of 
the follicle may occur by alterations in carrier protein 
association with angiogenic factor(s). In conclusion, our 
data suggest that, m porcine follicular fluid, there is 
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material that stimiulates angiogenic activity in the rabbit 


corneal implant assay. 
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SYMPOSIUM 





Treatment of Postmenopausal Women With 


Transdermal Delivery of Estradiol 


The following papers are selected from presentations given at the symposium 
“Treatment of Postmenopausa. Women With Transdermal Delivery of Es- 
tradiol,” held at the Fourth Irternational Congress on the Menopause, in 
Orlando, Florida, on Nov. 1, 1984. 


This symposium was supported by a grant from CIBA Pharmaceutical 


Company. 


Endometrial responses to transdermal estradiol in 


postmenopausal women 


M. I. Whitehead, M.B., M. L. Padwick, M.B., J. Endacott, S.R.N., and 


J. Pryse-Davies, M.D. 
London, England 


In prospective studies, we have determined the endometrial histologic charactzristics and patterns of 
vaginal bleeding in 12 perimenopausal or postmenopausal women during adrrinistration cf transdermal 
estradiol, 0.05 mg daily, given either alone or in combination with a progestog=n. In the first study, we 
administered transdermal estradiol in cyclical fashion for 3 months. Outpatient curettage et pretreatment 
produced no endometrial sample or tissue too scant for assessment from 10 cf the 12 patients (83%), At 
the end of therapy, proliferative or nonsecretory endometrium was diagnosed n rine patients (75%). Eight 
patients experienced treatment-related vaginal bleeding but no regular pattern, and seven patients 
reported breakthrouch bleeding. Eight patients participated in the second study ir which transdermal 
estradiol was administered continuously and norethindrone, 0.35 mg, was adced for 12 days of each 


calendar month. A further curettage was performed at the end of treatment, and proliferative endometrium 
was the most common finding. No endcmetrial hyperplasia was observed. Only cne patient experienced 
breakthrough bleeding. There were no consistent changes with time in the number of patients bleeding 
each month or in the duration or heaviness of the bleeding. (Am J OBSTET G~NECOL 1985;152:1079-84.) 


Key words: Transdermal estradiol, endometrial histology, uterine bleeding | 


At present, the major hazard of exogenous estrogen 
therapy is the genesis of endometrial hyperplasia and 
carcinoma.'? Additionally, marked endometrial prolif- 
eration during cyclical estrogen therapy may lead to 
unscheduled vaginal bleeding,'? which is a potent cause 
of anxiety for both the clinician and the patient. Irreg- 
ular bleeding requires appropriate invasive procedures 
that have well-recognized implications in terms of mor- 
bidity and cost. 


From the Academic Department of Obstetrics and Gynaecology, King’s 
College School of Medicine and Dentistry, and Chelsea Hospital 
for Women. . 

Reprint requests: M. I. Whitehead, Senior Lecturer, Academic De- 
partment of Obstetrics and Gynaecology, King’s College School of 
Medicine and Dentistry, Denmark Hill, London SES 8RX, 
England. 


With oral estrogens, a proportion of the adminis- 
rered stercid is initially metabolized within the gut wall, 
and estradiol is preferentially converted to estrone.’ It 
is then delivered by the portal circulation to the liver, 
where Zurther metabolism occurs and estrone under- 
goes ccnversion 10 estrone sulfate and estrone gluc- 
uronide. Neither of these metabolites is believed to be 
physiologically active. It has been estimated that up to. 
one third of the total administered dose of estrogen is 
metabclized in these ways before the systemic circula- 
tion is reached.° Thus, oral estradiol therapy results in 
a relatively small increase in plasma levels of estradiol, 
a large increase in plasma concentrations of estrone, 
and the development of a “pool” of circulating estrone 
sulfate and estrone glucuronide." *° 
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Plasma estradiol values correlate more strongly than 
does estrone with the occurrence of flushing and sweat- 
ing episodes and with vaginal atrophy.” ° Thus, to 


achieve therapeutic plasma concentrations of esradiol, | 


oral estrogens have to be given in large doses which 
` give rise to supraphysiologic concentrations of 2=strone 
and to Honphiyslologic pools of estrone sulfate and es- 
trone glucuronide.” ° 
Large circulating concentrations of estrone, sstrone 
sulfate, and estrone glucuronide may have undesirable 
effects upon the endometrium. Estrone possesses bio- 
logic activity,’ and, after withdrawal of exogerrous es- 
trogen therapy, estrone sulfate may be “ba k-con- 
verted” to estrone,” thereby potentially maintaming a 
stimulus for continued endometrial proliferatien. We 


estimate that, with oral estrogen therapy, the, >lasma ` 


levels of estrone sulfate are sufficiently high fo~ back- 
conversion to continue for many days. ‘Therefaze, the 
endometrium may have little respite from stimulation 
in the treatment-free week of cyclical therapy. 

As compared to oral therapy, transdermal -e=radiol 
delivers a low daily dose of estrogen and does 20t in- 

l crease plasma levels of estrone and estrone sul-ate to 
the same degree.® Transdermal administration of es- 
tradiol provides plasma levels sufficient to. ~elieve 
menopausal symptoms," and back-conversiom after 
withdrawal of therapy is likely to be less marked and 
less prolonged. 

We wondered whether transdermal estradiol vould 
induce marked endometrial proliferation and cause 
vaginal bleeding. Therefore, we conducted a stt.dy of 
the endometrial effects of transdermal estradiol @stra- 
derm TTS, CIBA-GEIGY Ltd., Basel, Switzerand), 

_ 0.05 mg daily. The study consisted of two phases. The 

first phase lasted 13 weeks, during which transdermal 

” estradiol was administered for 3 out of 4 weeks, with I 
intervening treatment-free week (cyclical therapy); the 
second phase lasted for 6 months and involved_daily 
administration of transdermal estradiol with the addi- 
tion of a progestogen for the first 12 days of each 
calendar month (continuous-sequential therapy.. We 
performed endometrial biopsies at the end of each 

‘treatment phase and examined the tissue by light mi- 
croscopy. We also monitored the occurrence of al. vag- 
inal bleeding. 


Patients and methods 


' This study was an open trial that involved pañents 
who attended the Menopause Clinic at King’s Ccllege 
Hospital, all of whom gave informed consent. Telve 
patients participated in Phase 1, and eight of thesepar- 
ticipated in Phase 2 of the study. The other fou- pa- 
tients finished Phase 1 of the study but could not-con- 
tinue into Phase 2 because no more transdermal &tra- 
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dio systems were available.at that time: (These four 
patents were transferred to other forms of excgenous 
estingen therapy.) At the commencement of Phase 1, 
all 2 subjects had to be at least 6 months postmeno- 
pavsal, with a plasma level of follicle-stimulating hor- 
moze (FSH) within the postmenopausal range. All pa- 
tiems were experiencing menopausal symptoms, and 
nor had received estrogen therapy in the 3 months 


_ pricy to recruitment. 


Paase 1. Phase 1 lasted 13 weeks and involved three 
visits to the Clinic. The first visit was a pretreatment 
assessment during which venipuncture was performed 
for measurements of plasma FSH, luteinizing harmone 
(LHE, estradiol, and estrone. The second visit occurred 
2 weeks after the first visit, and, if the plasma level of 
FSFE determined at the first visit was within the post- 


. mer>pausal range, the patient was recruited for the 


study and-an outpatient curettage was performed. The 
tran-dermal estradiol patches were prescribed for 3 
weels, followed by | treatment-free week; this se- 
querce was repeated three times. Each patch was de- 
sign-d to deliver 0.05 mg of estradiol per day, and each 
patca was applied for 3 days. Patients were advised not 
to stck the patches near their breasts or genitalia but 
to uze sites such as the abdomen, buttocks, or thighs. 
The patches were applied after bathing and drying. 


Onc: the patch was in ‘situ, it was not removed under 


any Grcumstances until completion of the 3-day period 
(patiznts bathed and showered with the patches in 
place). Further details on the patients can be found in 
the rport of Padwick et al.'' The third visit occurred 
duricg the third treatment week of the third cycle, 
wher a second curettage was performed. . 

Phase 2. Phase 2 lasted 6 months and involved two 
visits At the first visit the new treatment regimen was 
explaned. The estradiol patches were administered 
contiauously for 6 months. The patches were identical 


_ to these used in Phase | and, again, were replaced twice 


week-y. In addition, norethindrone, 0.35 mg (Micronor, 
Orth Pharmaceutical, Raritan, New Jersey), was pre- 
scribed daily for the first 12 days of each calendar 
monti. Previous studies have suggested that this small 
dose >f norethindrone may protect against the devel- 
opment of endometrial hyperplasia.” 

Th- second visit occurred in the last week of the sixth 


` monta of therapy, approximately 2 weeks after the 


sixth course of norethindrone, when a further endo- 
metri_l.biopsy specimen was taken. This was the time 
of maximal unopposed estrogenic stimulation. 

Assessments. 

Enacrine. Plasma levels of FSH, LH, estradiol, and 
estrore were analyzed by CIBA-GEIGY, Basel, Switzer- 
land, 1s described previously." 

Endometrial biopsies. Vabra suction curettage” was per- 
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formed to obtain endometrial tissue, which was im- 
mediately fixed in formol-acetic acid and assessed by 
light microscopy. 

Bleeding charts. A daily record of all bleeding that 
occurred throughout Phases | and 2 was kept by every 
patient. Wich cyclical therapy, withdrawal bleeding was 
defined as bleeding that occurred during a treatment- 
free week; breakthrough bleeding was defined as that 
which occurred at any other time. With continuous- 
sequential therapy, withdrawal bleeding was defined as 
that which occurred toward the end of or immediately 
after the administration of progestogen; bleeding that 
occurred at any other time was defined as breakthrough 
bleeding. 


Results 


Phase 1. All 12 patients completed the study. Their ' 


mean age was 51.8 years (range, 43 to 63 years); their 
mean height was 16] cm (range, 154 to 173 cm), and 
their mean weight 64.6 kg (range, 55 to 80 kg). Plasma 
levels of FSH and LH at the pretreatment visit were 
within the postmenopausal range for all 12 patients. 
However, subsequent analyses of the plasma values of 
estradiol and estrone showed that three patients were 
“perimenopausal” and the other nine were truly post- 
menopausal," 

The histologic findings obtained at the pretreatment 
biopsy and at the biopsy performed at the end of the 
third treatment month are presented in Table I. At the 
pretreatment assessment, no endometrium was ob- 
tained from six patients (50%). In four patients (33%), 


one of whom was perimenopausal, tissue was obtained: 


but was so scant as to be unsuitable for assessment. One 
perimencpausal patient had nonsecretory endome- 
trium (proliferative pattern but without mitotic fig- 
ures), and the third perimenopausal patient had pro- 
liferative endometrium. After transdermal estradiol 
therapy, the most common finding was proliferative 
endometrium in seven. patients (58%). 

Two patienis had no bleeding up to the time of the 
second biopsy; an additional two patients bled only at 
the commencement of therapy after the first biopsy. 
During therapy, withdrawal bleeding alone was re- 
ported by one patient; withdrawal bleeding together 
with breakthrough bleeding was reported by four pa- 
tients, one of whom was perimenopausal; and break- 


through bleeding alone occurred in three patients, two , 


of whom were perimenopausal. In five of the seven 
patients with breakthrough bleeding, the abnormal 
bleeding occurred just before or just after a treatment- 
free week. The duration of withdrawal bleeding and 
also of breakthrough bleeding ranged from 1 to 7 days. 

Phase 2. All eight patients completed the study. In 
the eighth patient, the second biopsy specimen was 
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Table I. Endometrial histologic findings before 
and during cyclical transdermal 
estradiol therapy 









No. of patients 








Endo-neirial histology Pretreatment | During therapy 
No tissve 6 1 
Scant material unsuitable 4% 2” 
for assessment 
Nonseczetory 1* 2 
Proliferative _l* Tt 
Total 12 12 





*One perimenopausal patient. 
Two perimenopausal patients. 


Table IZ. Endometrial histologic findings 
during continuous-sequential 
estradial/norethindrone therapy* 





No. of patients 
| Pens fifth and 


sixth months 
of continuous- 





Endometrial histologic | During third month 





findings of cyclical therapy | sequential therapy 

No tissue l 
Scant material 2 1 

unsuitable for 

assessment 
Nonsecretory 1 l 
Prolifevative 4 6 

Tota: 8 8 


*The results from the third month of cyclical therapy are 
included for comparison. ` 


taken :n the fifth treatment month (exactly 4 weeks 
earlier than originally planned) to allow early analysis 
of data. Five of the patients were truly postmenopausal, 
and three were perimenopausal.'' Their mean age was 
51.5 years (range, 44 to 64 years); their mean height 
was 160 cm (range, 156 to 165 cm), and their mean 
weight was 64.4 kg (range, 57 to 80 kg). 

The histologic findings at the first and second visits 
are shown in Table II. Proliferative endometrium was 
the most common diagnosis on both occasions. There 
was no evidence of hyperplasia in any sample. 

The number of days of bleeding each patient ex- 
perier.ced per month is shown in Table II. The mean 
number of days of bleeding per month is expressed in 
two ways: as the mean value for the entire group and 
as the mean value for only those patients who experi- 
enced bleeding that month. The number (percentage) 
of patients with amenorrhea each month is also given. 

Every patient experienced withdrawal bleeding at 
some stage during. the study. One patient, who was 
postmenopausal, experienced breakthrough bleeding 
on three occasions in treatment months 3, 4, and 5. No 


‘ 1082 Whitehead et al, | ` ja ` E ; ; August 15, 1985 
rae ; 7 . Am J Obstet Gynecol 


- Table III. No. of days of bleeding for individual patients during continuous-sequential 
_ estradiol/norethindrone therapy i 





No. of days of bleeding, in month 








Patient group 


Individual patients (Patient No.) 


1 6 6 7 8 8 8 

2 - 5 4 4 4 4 0 

3 7 3 6* 7* 5* 5 

4 0 3 2 0 0 0 

5 0 0 0 0 0 3 

6 0 0 4 0 0 4 

7 9 1] 7 10 4 12 
8 9 8 4 7 Q NDt 

All 8 patients (Mean + SE) 4.5 4.4 4.3 4.5 2.6 4.6 
(1.4) (1.4) (0.9) (1.4) (1.1) (1.6) 

Patients who bled (Mean + SE) 7.2 5.8 4.9 7.2 5.3 €.4 
(0.8) (1.3) (0.7) (1.0) (1.0) (1.6) 

Patients who experienced amenorrhea a 2 4 l 
(percentage) (37.5%) (25%) (12.5%) (57.5%) (50%) (14%) 





*Breakthrough bleeding. 
tNo data gathered. 


Table IV. Amount of bleeding for individual patients during continuous-sequential 
estradiol/norethindrone therapy 











Amount of bleeding,” in month 
Patient group 


Individual patients (Patient No.) 





1 2.8 "25 2.4 2.9 2.9 2.9 
2 2.2 2.5 2.8 ` 2.0 1.5 0 
3 3.1 1.3 2.2 2.3 1.6 1.2 
4 0 2.0 » 2.0 0 0 0 
5 0 0 0 0 0 1.0 
6 0 0 1.0. 0 0. 13 
7 2.4 1.9 1.9 2.4 1.8 2.1 
, 8 L] 2.1 1.0 1.0 0 NDt 
All patients (Mean + SE) 1.5 1.5 1.7 1.3 1.0 1.2 
(0.5) (0.4) (0.3) (0.4) (0.4) (0.4) 
Patients who bled (Mean + SE) 2.3 2.1 1.9 2.1 1.9 1.7 
' (0.4) (0.2) (0.3) (0.3) (0.3) (0.4) 
*Scale: 0-= no bleeding; 1 = spotting; 2 = light bleeding; 3 = moderate bleeding; 4 = heavy bleeding. 
TNo data gathered. — 
consistent changes were observed with time for the _ No consistent changes were observed with time for the 
mean number of days of bleeding each month. Addi- amount of bleeding, regardless of the way the mean 
tionally, no consistent changes were observed with time value was expressed. Wide interpatient variations were 
in the number of patients who experienced amenor- observed each month (range of scores, 1.0 to 2.9), rep- 
rhea each month. However, there were marked inter- resenting spotting to moderate bleeding. No patient 
patient and intrapatient variations in the number of consistently reported heavy bleeding. 
days of bleeding. For example, patient No. 7 bled every 
month, for 4 to 12 days. In contrast, patient No. 5-bled Comment 
only once, for 3 days, after administration of noreth- In terms of endometrial proliferation and long-term 
indrone in the sixth month. a safety, transdermal] estradiol (Estraderm, CIBA Phar- 
The mean amount of bleeding each month, as as- maceutical Co., Summit, New Jersey) might be consid- 
sessed by the patient, is shown in Table IV. The mean ered to possess certain potential advantages over oral 
amount of bleeding is expressed in two ways: as the preparations. The total dose of estradiol administered 
mean for the entire group and as the mean for only each day is low, only 0.05 mg, and conversion to estrone 


those patients who experienced bleeding that month. and estrone sulfate is much lower than with oral estro- 
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gens.® For reasons stated in the introduction to this 
article, these characteristics might be expected to pro- 
duce minimal endometrial proliferation. 


In our first study (Phase 1), we observed that trans- 


dermal estradiol exerted a proliferative effect upon the 
endometrium in most postmenopausal women. After 
3 months of cyclical transdermal estradiol, proliferative 
or nonsecretory endometrium was diagnosed in seven 
of the nine postmenopausal patients (78%) who at pre- 
treatment had yielded either no endometrial tissue or 
tissue too scant for reliable assessment. The responses 
in the three perimenopausal women were less clearly 
defined. Tissue unsuitable for assessment was obtained 
from one patient both before and at the end of therapy; 
nonsecretory endometrium was transformed to a pro- 
liferative pattern by treatment in the second woman, 
and proliferative endometrium was diagnosed at both 
biopsies in the third patient. 

Although cyclical transdermal estradiol induced en- 
dometrial proliferation in most patients, the extent of 
the proliferation appeared to be less than with oral 
therapies that we previously evaluated." In this study, 
we had planned to perform biochemical measurements 
(receptor content, DNA synthesis) as well as histologic 
assessments upon tissue obtained after transdermal ad- 
ministration of estradiol. However, in only three of the 
seven samples that showed proliferative changes after 
cyclical treatment was tissue obtained in quantities suf- 
ficient for biochemical analyses. Obviously, the data 
from these samples were too meager for meaningful 
conclusicns to be drawn and therefore have not been 
included in this report. It has been our experience that, 
with oral therapies, tissue ‘is usually obtained in quan- 
tities sufficient for biochemical analyses." > We stress 
that our comment that transdermal estradiol appears 
to stimulate the production of less endometrial tissue 
than do the oral therapies is a subjective assessment, 
since we did not weigh the tissue obtained at curettage. 

The stimulation of less tissue with transdermal es- 
tradiol may be due to the lower plasma values of es- 
tradiol observed with this form of therapy as compared 
to those with the oral route of administration. With 
transdermal estradiol, the plasma levels of estradiol are 
approximately 50 pg/ml"; with oral estrogen prepa- 
rations, they are approximately 140 pg/ml at steady 
state? Within the postmenopausal endometrium, es- 
tradiol is the predominant intranuclear estrogen, and 
the intranuclear levels correlate well with estradiol re- 
ceptor content, which is an index of estrogenic stim- 
ulation. 

The bleeding patterns during cyclical therapy also 
indicate endometrial stimulation. Ten patients expe- 
rienced vaginal bleeding during therapy. In two pa- 
tients, this occurred only at the commencement of ther- 
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apy, immediately after the first biopsy, and may have 
resulted from this procedure. In the other eight pa- 
tients, the bleeding occurred later during treatment 
and dic mot appear to be related to the biopsy. We 
regard zhe bleeding in these eight patients as having 
resultec from endometrial stimulation. It is important 
that there appeared to be no regular pattern to the 
bleeding. In the postmenopausal subjects, withdrawal 
bleeding alone was reported by only one patierit, with- 
drawal slezding and breakthrough bleeding occurred 
in three women, and breakthrough bleeding alone was 
observed n one patient. All three perimenopausal 
women had breakthrough bleeding, and one also ex- 
perienced withdrawal bleeding. _ 

We previously reported that the addition of a pro- 
gestogen to oral estrogen therapy provides better con- 
irol of the cycles and a more regular bleeding pat- 
tern.'? In addition, 12 days of progestogen therapy 
each month appears to protect against the development 
of endcmetrial hyperplasia that results from the use of 
oral estrogen.” 7 When progestogens are added, we 
have prescribed the estrogen therapy continuously, for 
365 dars each year, to prevent the recurrence of symp- 
toms ir. the treatment-free week. In previous studies 
with cyclical transdermal estradiol, we reported a trend 
for flusnes to recur in the treatment-free interval," and, 
therefcre, in Phese 2 of these studies, we prescribed 
transdermal estradiol continuously, with 12 days of nor- 
ethindrone added for each month. 

Afte“ 5 to 6 months of such continuous-sequential 
therapy in the present study, endometrium unsuitable 
for assessment was obtained fromi only one (13%) of 
eight patients; all other biopsy samples showed evi- 
dence df estrogenic stimulation. No cystic or atypical 
endometrial hyperplasia was observed in any biopsy 
specimen. During continuous-sequential therapy, all 
patients experienced vaginal bleeding at some time, but 
there was no consistent trend with time either in the 
frequency or duration of bleeding (Table IL) or in the 
amourt of bleeding. No patient consistently reported 
heavy bleeding (Table IV). The number of patients who 
experienced amenorrhoea did not change with time 
(Table II). Only one patient experienced break- 
through bleeding. She was truly postmenopausal, and 
there was no obvious explanation as to the cause of the 
bleeding. 

In conclusion, cyclical transdermal estradiol therapy 
induces eadometrial proliferation in most patients, but 
to a lesser degree than observed with oral therapies, 
and does not appear to produce a regular pattern of 
bleeding. The addition of a low-dose progestogen pro- 
duces a more acceptable bleeding pattern and, in this 
preliminery study, was not associated with the devel- 
opmer.t cf endometrial hyperplasia. 
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Efficacy, acceptability, and metabolic effects of transdermal 
estradiol in the management of postraenopausal women 


M. L. Padwick, M.B., J. Endacott, §.R.N., and M. I. Whitehead, M.B. 


London, England 


Systemic side effects that result from oral administration of estrogens to postmenopausal women may be 
minimized by use of the transdermal route, We administered transdermal e€radiol, 0.05 mg/day, cyclically 
for 3 months to 12 postmenopausal and perimenopausal women to study th2 etficacy, acceptability, and 
metabolic effects of this dosage form. The results showed that transdermal estradiol significantly increased 
plasma levels of estradiol and estrone and urinary concentrations of estradicl conjugates, and produced 
significant improvement in menopausal symptoms and vaginal cytologic find.ngs. The patches were well 
tolerated and no systemic side effects were reported. No clinically significant adverse biochemical changes 
were observed. Plasma renin substrate and renin activity were unchanged during therapy. (AM J OBSTET 


GYNECOL 1985;152:1085-91.) 


Key words: Menopausal syndrome, transdermal estradiol, efficacy. side effects 


Estradiol is the predominant estrogen secreted by the 
ovary during the reproductive era. The initial decline 


in ovarian function during the perimenopause ulti- , 


mately leads to an almost complete cessation of ovarian 
production of estrogens in the postmenopausal years. 
Thus, postmenopausal women are deficient principally 
in estradiol. It is well recognized that in some women 
this deficiency rapidly results in the development of 
vasomotor symptoms and in atrophic changes within 
the genital tract. Additionally, certain psychological 
symptoms, such as anxiety, forgetfulness, and difficulty 
in concentrating—collectively termed the “menopausal 
syndrome”—increase in frequency during the climac- 
teric and early postmenopausal years.’ Ovarian failure 
also has long-term consequences, because postmeno- 
pausal women are at an increased risk of developing 
osteoporosis and certain fractures. Fortunately, re- 
placement of estrogen during the climacteric and post- 
menopausal period not only relieves all the acute 
symptoms? but also appears to protect against both the 
development of osteoporosis? and the occurrence of 
related fractures,** l 
Currently, exogenous estrogen therapy is mainly pre- 
scribed by the oral route of administration. This has 


certain disadvantages. High doses of estrogen must be | 


administered because of the rapid metabolism.and in- 
activation of estrogens within the gut wall and liver. It 
has been estimated that up to 30% of the administered 
dose is inactivated even before it reaches the systemic 
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circulacion.® Additionally, unwanted metabolic changes 
may occur from enzyme induction within hepatic tissue, 
and orally administered estrogens have been shown to 
increase the levels of antithrombin III and renin sub- 
strate,*7 thus potentially increasing the risk of throm- 
bosis aud hypertension in predisposed individuals. Fur- 
thermcre, after oral administration, only transient in- 
creases in the plasma levels of estradiol have been 
observed, whereas there is a disproportionate rise in 
plasma estrone that produces a nonphysiologic plasma 
profile 

Pharmacokinetic studies have shown that estradiol 
deliver2d via a transdermal system (Estraderm TTS, 
CIBA-GE-GY Ltd., Basel, Switzerland) undergoes only 
minimel metabolism, and the estradiol/estrone ratio 
more c.osely approximates that seen during the repro- 
ductive era.*’The potential advantage of delivering es- 
tradiol transdermally is that gut wall and hepatic me- 
tabolisn may be avoided, thus not only allowing the 
use of cower total daily doses but also diminishing the 
risks o? hepatic enzyme induction and its sequelae. 
Therefore, if transdermal estradiol can be demon- 
strated to contro] menopausal symptoms effectively 
without inducing adverse metabolic changes, then it will 
offer an attractive alternative to oral estrogen therapy. 

In th s study, we examined the efficacy, acceptability, 
and metabolic effects of transdermal estradiol given to 
postmenopausal women. 


Patients and methods 

This :rial was an open trial conducted at King’s Col- 
lege Hospital, London. Twelve symptomatic volunteers 
who were attending the Menopause Clinic were re- 
cruited for the study and gave informed consent. All 
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Table I. Assessments and study visits during oper trial of transdermal estradiol 





Pretreatment 


During transdermal estradiol 





Assessment 

Plasma FSH/LH/ ° > 
estradiol/estrone 

Urinary estradiol e > 
conjugates 

Vaginal smears . 

Blood pressure/weight ° > 

Graphic Rating Scale ° » 
booklets 

Biochemistry (SMAC*) e » 

Renin substrate/activity . 


Side effects 





Cycle 3 
Vistt 5 Visit @ 
e Ld e e 
e ® ° e 
e 
e e e e 
e ® e e 
® 
e 
@ » e 





*Serum multiple analyzer and computer. 


subjects were at least 6 months postmenopausal, with 
a plasma follicle-stimulating hormone level withir the 
postmenopausal range. None had received estrogens 
in the 3 months prior to admission to the study. 

` The study lasted 4 months and involved six visits to 
the Clinic (Table 1). The two pretreatment visits (visits 
l and 2) occurred 2 weeks apart, and therapy was 
started immediately after visit 2. The transdermal es- 


tradiol patches were prescribed for, 3 weeks, follewed _ 


by 1 treatment-free week; this sequence was repeated 
thrée times. Visits during the treatment phase occurred 
at the end of the third treatment week in each sequence, 
for a total of three’ visits (visits 3, 4, and 5). The final 
visit (visit 6) took place 2 weeks after visit 5, after dis- 
continuation of therapy, and was a posttreatmert as- 
sessment. 
. Each patch was designed to deliver 0.05 mg cf es- 
tradiol per day, and each patch was applied for 3 days. 
Patients were advised not to stick the patches near their 
breasts or genitalia but to use sites such as the abdomen, 
buttocks, or thighs. The patches were applied after 
bathing and drying. Once the patch was in situ iz was 
not removed under any circumstances until complstion 
of the 3-day period of wearing. (Patients wer2 in- 
structed to bathe and shower with the patch in p.ace.) 
The number of patches that lost adhesiveness ani be- 
came detached prematurely was recorded. 
Throughout the study, we assessed the erdocrine, 
physical, symptomatic, psychological, and biochemical 
status of each patient, Side effects attributable to trans- 
dermal estradiol were also recorded. The methodology 
used for these assessments is stated below; the timing 
of these assessments is shown in Table I. 


Assessments 

Endocrine. Plasma levels of follicle-stimulating hor- 
mone (FSH), luteinizing hormone (LH), estradiol, and 
estrone, and urinary levels of estradiol conjugates were 


determined by CIBA-GEIGY, Basel, Switzerland. FSH 
and ‘LH were measured with reagents supplied by Di- 
agnostic Products Corporation, Los Angeles, Califor- 
nia. The sensitivities for FSH and LH were 2 and 3 
U/L, respectively. Plasma estradiol was measured with 
reagents supplied by Radio Isotopen Service, Eidg. In- 
stitut fur Reaktorforschung, Wurenlingen, Switzer- 
land; assay sensitivity was 2 pg/ml. Coefficients of vari- 
ation between-assay were 12% to 15% and within-assay 
were 10% to 12%. Plasma estrone was measured with 
reagents supplied by Buhlman Laboratories, Basle, 
Switzerland. Sensitivity was 5 pg/ml. Coefficients of 
variation between-assay were 12% to 15% and within- 
assay were 10% to 12%. Urinary estradiol conjugates 
were determined after enzymatic hydrolysis (mixed 
glucuronidase-sulfatase from Helix pomatia, Sigma). As- 
say sensitivity was 80 pg/ml of urine. Coefficients of 
variation between-assay were 15% and within-assay 
were 10%, 

Smears taken from the lateral vaginal fornices were 
immediately fixed in alcohol and analyzed by deter- 
mination of the karyopyknotic index and also the mat- 
uration index. 

Physical. Blood pressure was recorded with a con- 
ventional Accoson sphygmomanometer. Weight was 
measured on a set of Marsden’s clinic scales. 

Symptomatic and psychological. The efficacy of trans- 
dermal estradiol in relieving menopausal symptoms was 
assessed with the Graphic Rating Scale booklets, which 
were completed every week. The Graphic Rating Scale” 
is a sensitive method of measuring physical and emo- 
tional changes and has gained widespread acceptance. 
It is designed around a line of fixed length for each 
symptom and emotional factor being studied; by mark- 
ing the line, the patient uses it as a scale in a self- 
assessment of his or her present state. We previously 
reported that the Graphic Rating Scale is a sensitive 
method of measuring symptomatic and psychological 
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Fig. 1. Mean (+SE) plasma FSH and LH values before, dur- 
ing, and after transdermal estradiol. Significance of difference 
in comparison to pretreatment values. =* = p < 0.01. 


changes in climacteric and early postmenopausal 
women.” 


In the present study, each Graphic Rating Scale book- 


let contained 35 questions. Only a Zew, however, were: 


related to symptoms of the menopausal syndrome, such 
as hot flushes, sleep disturbance due to night sweats, 
vaginal dryness, irritability, anxiety, and difficulty in 


concentrating; the rest of the questions were included ` 


to disguise our interest in the truly menopausal symp- 
toms, and some specifically sought information on es- 
trogenic side effects, such as breast discomfort. For the 
assessment of hot flushes, patients were asked at weekly 
intervals to record the average daily number of hot 
flushes experienced during the previous week. 
Biochemistry. A SMAC (serum muttiple analyzer and 
computer) AutoAnalyzer (Technicon Instrument Co., 
San Francisco, California) was used for determining the 
plasma levels of creatinine, urate, urea and electrolytes, 
total protein, albumin, bilirubin, aspartate transami- 
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Fig. 2. Mean (+SE) plasma estradiol and estrone values and 
mean (+SE) urinary levels of estradiol conjugates before, dur- 
ing, and after transdermal estradiol. Significance of difference 
in comparison to pretreatment values. * = p < 0.05, #* = 
p< 0.01, 


nase, y-glutamyl transaminase, and inorganic phos- 
phate. Flasma renin substrate was measured by a pro- 
cedure based on methods previously described by 
Krakoff" and Waite et al.'* The samples of plasma were 
diluted (20-fold) and incubated with purified renin 
(National Biological Standards Board, Holly Hill, Lon- 
don) under conditions previously shown to fully con- 
vert remin substrate to angiotensin I. The generated 
angioter.sin I was then measured by a specific radio- 
immuncassay. The results were expressed as nano- 
grems cf angiotensin I equivalents per milliliter of 
plasma. Renin activity was measured by radioimmu- 
noassay as described by Roulston and MacGregor." 

Side ef*ects. Any adverse reaction that was potentially 
a s de effect of therapy was recorded by the patients 
throughout the study. The investigator looked for local 
reaction: to the estradiol patches at visits 3, 4, and 5. 

Sanstizal evaluations. The Student's t test was used for 
statistica. analyses. Probability values represent two- 
tailed analysis. 


Fesults 


All 12 patients completed the study. Their mean age 
was 51.8 years (range, 43 to 63 years). Their mean 
height was 161 cm (range, 154 to 173 cm), and their 
meen weight was 64.6 kg (range, 55 to 80 kg). 

P.asma levels of FSH and LH at the pretreatment 
visits were within the postmenopausal range for all 12 
patients, However, subsequent analyses of the plasma 
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Table II. Mean (+SE) systolic and diastolic blooc, pressures and mean (+ SE) weight before, during, and 
after transdermal estradiol 





Pretreatment 











During transdermat estradiol After 








Measurement 





Systolic blood 120.6 + 3.9 117.5 + 2.5 
pressure 
(mm Hg) 

Diastolic blood 
pressure 
(mm Hg) 

Weight (kg) 


71.3 + 2.8 71.3% Sl 


64.6 + 2.4 64.2 + 2.6 


113.0 + 3.8 


67.7* + 2.2 


64.9 + 2.4 


treatment 
Visit 6 - 








Visit 5 








119.0 + 4.7 


110.0 + 3.4 119.0 + 4.3 


68.7 + 2.3 73.0 + 2.3 73.0 + 3.1 


65.0 + 2.6 65.3 + 2.6 65.6 + 2.7 








Significance of difference in comparison to pretreatment value. 


*p < 0.05. 


estradiol and estrone values showed that for only nine 
patients were plasma estradiol values within the post- 
menopausal range, and only in these patients also were 
plasma levels of estrone equal to or higher than those 
of estradiol. We regard these nine patients as seing 
truly “postmenopausal.” In three patients, despite the 
presence of typical symptoms of estrogen deficiency 
and elevated concentrations of gonadotropins, the 
plasma levels of estradiol exceeded those of estrone. In 
our opinion, these elevated values of estradiol indicate 
diminished but not absent ovarian activity, and we re- 
gard these three patients as being “perimencpavsal.” 
Obviously, since the presence of minimal ovarian ac- 
tivity is likely to influence certain results, all data were 
analyzed in three ways: for the 12 patients as a group, 
for the nine postmenopausal patients, and for the three 


perimenopausal patients. The perimenopausal data 


have been excluded if they were significantly difzerent 
from the data for the postmenopausal patients. 

Endocrine assessments. For the nine fostmeno- 
pausal patients, plasma FSH and LH values declined 
during therapy and rose within 2 weeks of discontin- 
uation of treatment (Fig. 1). Only the fall in plasma 
FSH values reached significance. Plasma concentrations 
of estradiol rose significantly (p < 0.01) during ther- 
apy; plasma levels of estrone also increased significantly 
(p < 0.01), but the relative rise was less (Fig. 2°. The 

_ mean plasma value for estradiol during the 9 weeks of 
treatment was 51 pg/ml, and that for estrone was 45 
pg/ml. A significant fourfold to sixfold increase in uri- 
nary estradiol conjugates (p < 0.05) was observed, re- 
flecting the rise in plasma estradiol (Fig. 2). 

Vaginal smears were taken in the pretreatment phase 
and in the final week of therapy in the third treetment 
cycle. On both occasions, eight smears were suitable for 
assessment. The karyopyknotic index significartly in- 
creased from a mean pretreatment value of 5.5 to 21.0 
with therapy (p < 0.05). The maturation index results 
showed that the mean percentage of basal cells fe] from 
40 to 0, the mean percentage of intermediate cells rose 


from 54 to 74, and the mean percentage of superficial 
cells rose from 6 to 26. Only the change in superficial 
cells reached significance (p < 0.05). 

Physical evaluations. The mean (+SE) values for 
weight and systolic and diastolic blood pressures for all 
12 patients are shown in Table II. No significant dif- 
ferences were observed for weight between any of the 
six visits. On two occasions (visits 3 and 4), mean systolic 
blood pressure was significantly lower (p < 0.05) than 
at pretreatment. Mean diastolic blood pressure was 
significantly lower at visit 3 than at pretreatment 
(p < 0.05). 

Symptomatic and psychological effects. The 
changes in the average daily number of hot flushes 
experienced during the previous week are illustrated 
in Fig. 3. The results are expressed as a percentage of 
the mean of the two pretreatment values. There were 
no gross differences between results for the perimeno- 
pausal and the postmenopausal patients. The data 
shown are for the three perimenopausal patients and 
all postmenopausal patients who had hot flushes as a 
presenting complaint (seven of the nine patients). 

With each successive treatment cycle there was a 
trend toward a further reduction in the number of hot 
flushes. For example, the pretreatment value for the 
average number of flushes experienced per day was 
8.2; this fell to 2.3 in the third week of treatment cycle 
1, was further reduced to 1.0 at the end of the second 
month of therapy, and fell to 0.5 in the final week of 
therapy. At the end of the study, the average number 
of hot flushes per day had declined from pretreatment 
levels by 91%. Additionally, there was a trend for fewer 
flushes to be experienced in treatment week 3 of each 
cycle, as compared to.the first week, and for the fushes 
to increase in number during the treatment-free weeks 
(Fig. 3). 

Fig. 4 shows the changes in the mean Graphic Rating 
Scale scores for menopausal symptoms from pretreat- 
ment to treatment with transdermal estradiol for all 12 
patients. The scores shown are for the last week of 
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therapy in each treatment cycle. Transdermal estradiol 
exerted a significant beneficial effect on hot flushes, 
sleep disturbance, irritability, and poor concentration; 
the relief of vaginal dryness and anxiety just failed 
to reach significance (Fig. 4). The Graphic Rating 
Scale data for the nine postmenopausal patients alone 
showed a similar trend, but the beneficial effects on hot 
flushes and irritability were significantly greater, and 
the relief of anxiety reached significance íp < 0.05). 

Transdermal estradicl also exerted significant ben- 
eficial effects on poor memory in the nine postmeno- 
pausal patients (p < 0.05) and on increased optimism 
in all 12 patients (p < 0.05) (data not shown). 

Biochemistry. Biochemical data for all 12 patients 
are presented in Table III. The mean (+SE) value in 
treatment week 3 of the last cycle has been compared 
to the mean (+SE) value for the pretreatment levels. 
Plasma inorganic phosphate, albumin, and total bili- 
rubin were significantly reduced (p < 0.05), but all in- 
dividual values remained within the normal ranges. No 
other significant changes were observed. 

Mean plasma renin substrate was 824 ng/ml (SE: 
+ 21.6) at pretreatment and was 729 ng/ml (SE: + 36.2) 
in the third week of therapy in the final treatment 
month. Mean plasma renin activity was 1.77 ng/ml of 
plasma per hour (SE: +0.5) at pretreatment and was 
1.09 ng/ml of, plasma per hour “SE: +0.23) in the 
final week of treatment. These differences were not 
significant. 

Side effects. No adverse systemic effects were re- 
ported by any of the 12 patients, The results from 
questions in the Graphic Rating Scale booklets specif- 
ically pertaining to the presence of symptoms often 
associated with exogenous estrogen therapy showed no 
significant increase in nausea, vomiting, or breast 
discomfort. 

A total of 252 patches was applied, and only two 
patients reported, on three occasions each, poor adhe- 
sion of a patch; one of these patches became detached 
prematurely and was lost. Only two patients reported 
slight skin irritation from one of the patches. One pa- 
tient reported local irritation on the first two visits dur- 
ing therapy, but after the site of application was 
changed, this problem disappeared. 

The investigator's assessment of the skin application 
sites on visits 3, 4, and 5 reported “hardly visible red- 
ness” at the site of the last application in seven of the 
12 patients, on a total of ten occasions. No allergic re- 
action to the patches was observed. Six of the patients 
had a previous history of allergy, three of them of top- 
ical allergy. 


Comment 


Estraderm (CIBA Pharmaceutical Co., Summit, New 
Jersey) is designed to deliver estradiol by the transder- 


l 


Efficacy, acceptability, and metabolic effects of transdermal estradiol 1089 







PERLEN ADE LHANGE 





POS 
DURING THERAPY TREAT- 


Fig. 3. Percentage change in mean (+ SE) daily number of hot 
flushes. e--—-e = On treatment. oOo = Off treatment. 


mal route ın a continuous manner. We used the trans- 
dermal syszem that delivered 0.05 mg of estradiol daily. 
In our study, we observed a significant suppression of 
plasma FSH but not of LH. In terms of suppression of 
plasma FSH, our results agree with those of Laufer 
et al. and Powers et al.° who also observed suppression 
of this hormone; in terms of LH, however, they differ 
from those of the above investigators, who did observe 
a significart suppression of plasma LH. Although Lau- 
fez et alè did not state the dose of estradiol used in 
their study, we think that they used skin patches that 
delivered epproximately 0.1 mg of estradiol daily, and 
ths higher dosage may explain the discrepancy be- 
tween our sets of results. This does not explain, how- 
ever, the cifference between our results and-those of 
Pewers et al.,° who administered patches that delivered 
either 0.025, 0.05, or 0.1 mg daily and observed a dose- 
dependent suppression of LH. 

We observed plasma levels of estradiol between 44 
and 55 pg’ml (mean, 51 pg/ml), which are within the 
range reported by Powers et al.? They are also within 
the range previously reported by our group after oral 
administration of several other preparations: estradiol 
valerate (Progynova: Schering Chemicals), 1 and 2 mg 
daily; piperazine estrone sulfate (Ogen: Abbott Labo- 
racories, North Chicago, Illinois), 1.5 and 3 mg daily; 
and conjugated equine estrogens (Premarin: Ayerst 
Lzboratorses, New York, New York), 0.625 and 1.25 mg 
daily. Unlixe oral therapy, transdermal estradiol is not 
associated with a nonphysiologic rise in plasma es- 
trone.® '* We observed a mean estrone value of 45 pg/ 
m in this study; previously, we reported mean values 
between 115 and 328 pg/ml with the three oral estro- 
gens referred to above.” 
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Fig. 4. Mean changes in Graphic Rating Scale scores (mm) in the last week of therapy in treatment 
cycles 1, 2, and 3, as compared to pretreatment. Significance of difference in comparison to pre- 
treatment values. * = p < 0.05, #* = p< 10.01. 


Table III. Mean (+SE) biochemical indices at pretreatment and at the final week of therapy in treatment cycle 3 











Measurement Pretreatment During treatment 


Creatinine (uM/L) Sis 71.8 (+29) l 73.6 (3.7) 


Urate (mM/L) 0.29 (+0.01) 0.27 (+0.01) 
Urea (M/L) 5.10 (+0.50) 4.55 (= 0.40) 
Sodium (mM/L) : 141.0 (+0.80) : 139.9 (+1.1) 
Potassium (mM/L) d 4.1 (+0.1) oy 4.0 (+0.1) 
Bicarbonate (mM/L) ees 25.0 (0.5) 24.9 (+0.7) 
Total protein (gm/L) Ase 68.2 (+ 1:0) $ i 68.6 (21.4) 
Albumin (gm/L) 44.4 (£0.7) bá 42.9 (+1.2)* 
Total bilirubin (j2M/L) 8.9 (+1.0) 7.2 (+0.9)* 
Aspartate transaminase (IU/L) : 21.3 (£4.8). 17.9 (2.1) 
Glutamy!l transaminase (IU/L) Ai 16.8 (£4.7) 19.2 (+6.1) 
Inorganic phosphate (mM/L) ' 1.3 (+0.04) 1.2 (+0.05)* 


Significance of difference in comparison to o pretreatment values. 


*p < 0.05. 


The present study demonstrated the efficacy of this 
low dose of transdermal estradiol in the relief of meno- 
pausal symptoms. Significant beneficial effects were ob- 
served on the vaginal ‘epithelium, as assessed by ‘the 
karyopyknotic index and. maturation index. We agree 
‘with Laufer et al.® that vaginal cytologic findings are a 


sensitive marker of estradiol action. Relief of meno- ' 


pausal symptoms was assessed by the Graphic Rating 
Scale, which showed that transdermal estradiol exerted 


- significant beneficial effects on hot flushes, sleep dis- _ 


.. turbance due to night sweats, poor concentration, ir- 
ritability, and optimism. Anxiety and poor memory 
were significantly relieved in the postmenopausal pa- 
tients. The present results compare favorably with 
those previously reported by our group with oral con- 
jugated equine estrogens, 1.25 mg daily. We think that 
our present results represent a genuine response ‘to 
therapy. We believe that it is unlikely that the results 
represent a placebo effect, since in a previous study, 
which was placebo controlled and in which identical 


assessments were used, these menopausal chicos 


did not respond to placebo.’ 
_ We observed a decline in the average number of hot 


flushes experienced each day. An important observa- 
tion was that each successive treatment cycle produced 
further beneficial effects. This raises the possibility that 
one month of treatment may be too short a time for a 
reliable interpretation of results and may explain why 
Laufer et al., who evaluated results after only 3 weeks 
of therapy, observed suboptimum responses. In our 
study, the decrease in hot flushes observed. at the end 
of the third month of therapy was a decline by 91% 
from the pretreatment value. 

Mean plasma levels of inorganic phosphate, albumin, 
and total bilirubin were reduced (p'< 0.05). The clin- 
ical significance of these changes is unclear but, in our 
opinion, is likely to be minimal because none of the 
individual values was outside the normal range. We 
confirm the findings of Laufer et al.’ that transdermal 
estradiol does not significantly alter plasma renin sub- 
strate. We also demonstrated no significant change in 
renin activity. This is in contrast to the significant in- 
creases in renin substrate observed with oral estrogen 
therapy’ and illustrates the lack of potentially adverse 
effects with the transdermal route of administration. 

No significant increases in weight or systolic or dia- 
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stolic blood pressures were observed. Systemic side ef- 
fects attributable to transdermal estradiol were not re- 
ported by any of the 12 patients, and specific question- 
ing by means of the Graphic Rating Scale booklets 
showed that transdermal estradiol did not cause nau- 
sea, vomiting, or breast tenderness. Local irritation 
from the patches was infrequent and was reported on 
only four occasions out.of a total of 252 applications. 
“Hardly visible redness” was observed at the site of the 
last‘application by the investigators on a total of only 
10 occasions. No allergic reactions occurred, although 
three patients had a history of topical allergy. Adhesiori 
was good. Only six patches became partially dislodged 


and only one was lost. because of premature de- - 


tachment. 

In conclusion, a transdermal system that delivers 0.05 
mg of estradiol daily appears to relieve menopausal 
symptoms effectively and does so without causing ad- 
verse metabolic or local changes. 


We wish to thank Dr. L. Schenkel, Mrs. D. Barlier, 
and Mr. T. Gschwind, at CIBA-GEIGY, Basel, Swit- 
zerland, for performing the endocrine assays and for 
their help with the statistics; and Dr. G. A. MacGregor, 
Charing Cross Hospital, Hammers:nith, London, for 
performing the plasma renin substrate and renin ac- 
tivity assays. 
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A double-blind comparative study of Estraderm and Premarin 


in the amelioration of postmenopausal symptoms 


Virgil A. Place, M.D., Marilou Powers, B.S., Paul E. Darley, B.Sc., Lotte Schenkel, M.D., 


and William R. Good, Ph.D. 


Palo Alto, California, Basel, Switzerland, and Suffern, New York 


Patients whose postmenopausal symptoms were being satisfactorily controlled with conjugated equine 


estrogens, either 0.625 mg/day (n = 57) or 1.25 mg/day ( 


= 67), participated in a study that compared 


the efficacy of these oral regimens with that of 178-estradio!, 0.1 mg/day, administered through intact skin. 
The study was a multicenter, double-blind, randomized, parallel-group trial during which two thirds of the 
patients who received each dosage of conjugated equine estrogens were changed to an estradiol 
transdermal system while the remainder continued with conjugated equine estrogens. A total of 124 
patients was included in the analysis of efficacy. The analysis revealed no significant differences between 
the estradiol transdermal system and conjugated equine estrogens in control of hot flushes cr other 
postmenopausal symptoms and no statistically significant differences between treatment groups in regard 
to estrogen-related side effects. Minor topical reactions to the transdermal systems were reported during 
only about 20% of study weeks. Thus, transdermal estradiol, 0.1 mg/day, appears to’be equally effective 
as conjugated ¢ equine estrogens, 0.625 or 1.25 mg/day, for controlling postmenopausal symptoms and is 


well tolerated. (AM J OBSTET GYNECOL 1985;152:1092-9.) 


Key words: Postmenopausal symptoms, oral estrogens, transdermal 17ß-estradiol, doakie: 


blind study 


Postmenopausal women who are receiving oral ad- 
ministration of either conjugated equine estrogens or 
178-estradiol generally have higher peak concentra- 
tions of estrogen in plasma than do premenopausal 
women and much lower estradiol/estrorie ratios.' In 
addition, oral estrogen replacement therapy markedly 
elevates certain hepatic proteins.’ These undesired ef- 
fects of treatment arise principally from first-pass he- 
patic metabolism. In the liver, conjugated estrogens and 
estradiol are both substantially metabolized to: estroné. 
Consequently, a dosage high enough to raise estridiol 
in plasma to therapeutic levels also disproportionately 
increases the concentration of estrone. The estradiol/ 
estrone ratio is reduced further by the much shorter 
half-life of estradiol than that of its ‘metabolite. - 

The aim in developing a dosage form: for adminis- 
tering 17B-estradiol through intact skin was to avoid 
first-pass effects and to provide effective estrogen re- 
placement therapy by restoring premenopausal estro- 
gèn balance. The system developed (Estraderm; estra- 
diol transdermal system, CIBA Pharmaceutical Co., 
Summit, New Jersey) releases the natural ovarian hor- 
mone estradiol in a pattern that mimics its physiologic 
secretion—that is; continuously at low rates directly into 
the bloodstream. 


From the ALZA Corporation and the CIBA-GEIGY Corporation. 
Reprint requests: Dr. Virgil A. Place, ALZA Corporation, 950 Page 
Mil Road, P.O. Box 10930, Palo Alto, CA 94303-0802. 
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The estradiol transdermal system is a thin, multi- 
layered unit that contains a drug reservoir, a rate-con- 
trolling membrane, and an adhesive layer. The systems 
administer estradiol at controlled rates of 0.025, 0.05, 
or 0.1 mg/day in vivo as indicated for estrogen replace- 
ment therapy. Bioavailability data’ have shown that the 
systems produce levels of estradiol and estradiol/es- 
trone. ratios in postmenopausal women that mimic 
those observed premenopausally in the early fellicular 
phase. In one study? ‘concentrations of estradiol in 
plasma rose from about 7 pg/ml at pretreatment to 
approximately 25, 40, and 75 pg/ml during use of the 
transdermal system. Pretreatment levels of estrone 
were approximately 30 pg/ml and rose to 30 tc 60 pg/ 
mg; the estradiol/estrone ‘ratio rose from about 0.2 to 
approximately 1, within the premenopausal range: 
Treatment with conjugated equine estrogens, on the 
other hand, produced an estradiol/estrone ratio of ` 
0.25, which is within the untreated postmenopausal 
range. Levels of hepatic proteins were not significantly 
elevated by the transdermal administration of estrogen. 

In the study reported here, the efficacy of the trans- 
dermal systems that delivered 0.1 mg/day of estradiol 
was compared with that of conjugated equine estrogens 
(Premarin, Ayerst Laboratories, New York, New York), 


_ 0.625 and 1.25 mg/day. Inclusion criteria specified ad- 


mission only of patients whose menopausal symptoms 
were under satisfactory control with these maintenance 
doses of conjugated equine estrogens. 
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Table I. Study design of Estraderm (estradiol transdermal system: versus Premarin (conjugated equine 


estrogens) for control of postmenopausal symptoms ` 





Weeks 1-3 
Premarin, 0.625 mg/day (n = 57) l Placebo 
Premarin, 1.25 mg/day (n = 67) Placebo 


Week 4 











Weeks 5-7 Week 8 
Group 1—Premarin, Placebo 
(.625 mg/day 
Group 2 (n = 41)—Estraderm, Placebo 
C.1 mg/day 
Group 3—Premarin, Placebo 
1.25 mg/day 
Group 4 (n = 47)—Estraderm, Placebo 


C.1 mg/day 








Table II. Calculation from daily data of single 
treatment-period value for hot flushes 














Daily data 
3 4 5 


Weekly 


value 


Treatment 
period value 






Week I 2 6 7 





























1 Sum ~ 

2 Sum Average of 
3 Sum sums 

4 Sum ——> Sum 

5 Sum 

6 sum [os Average of 
7 Sum sums 

8 Sum ——> Sum 


Methods and material 


Ten investigators participated in the study.* 

Subjects. Those patients wha were entered into 
the study were required to be in good health or to 
have any significant disease conditions adequately con- 
trolled. Of 166 patients admitted, 79 had been main- 
tained on conjugated equine estrogens, 0: 625 mg/day, 
and 87 on 1.25 mg/day. About 75% of those admitted 
and of those included in the analysis of efficacy 
(n = 124) had undergone oophorectomy (n = 93) at 
least | month previously. The remainder had not men- 
struated for at least 6 months. The mean age of patients 
included in the efficacy analysis was 47 years (range, 
25 to 66 years); mean height was 65 inches (range, 57 
to 7] inches); and mean weight was 146.pounds (range, 
83 to 264 pounds). Months since last menses averaged 
54 (range, 3 to 282 months), and months of use of 
conjugated equine esopens averaged 10 (range, 3 to 
24 months). 

Study design. This was a double-blind, randomized, 
parallel-group trial. Throughout the trial, regardless 


*Kambiz A. Arman, M.D., La Habra, California; Joseph M. 
Botte, M.D., San Diego, California; J. . Douglas Carson, M.D., 
Longmont, Colorado; Christopher Clark; M.D., Dubuque, 
Iowa; Arthur E. Klemme, M.D:, Boulder, Colorado; Victor V. 
Leon, M.D., Covina, California; J. E. Pont, M.D., Modesto, 
California; Gary Silverrnan, M.D., Vero Beach, Florida; 
Charles Steward, M.D., Lafayette, Louisiana; and Gary D. 
Zweig, M.D., Sunnyvale, California. 


Table III. Mear. number of hot flushes per 
week for Premarin and Estraderm treatment 


groups 





Mean No. of hot 
flushes 


Weeks 1-3 


Treatment group 





1 (0.€25 mg/day of Premarin only) 5.58 5.27 

2 (0.€25 mg/day of Premarin, then 7.15 4.23 
Est-aderm, 0.1 mg/day) 

3 (1.25 mg/day of Premarin only) 4.03 2.98 

4 (1.25 mg/day of Premarin, then 4.30 5.16 


Estraderm, 0.1 mg/day) 


Differences not significant (p > 0.10, within- -patient com- 
parison). 


of treatment, each patient wore two transdermal sys- 
tems (each delivering either 0.05 mg of 17f-estradiol 
per day or no drug), which they changed twice weekly, 
and tcok ‘one capsule daily (containing either one or 
two 0625 mg tablets of conjugated equine estrogens 
or no drug). 

‘After an evaluation had bees made and informed 
consent obtained, patients continued their maintenance 
dosage of conjugated equine estrogens for 3 weeks 
while wearing placebo transdermal systems. They then 
entered a 1-week phase in which they received placebo 
doses of both oral and transdermal administrations. 
The following week they were randomly assigned to 
one of four treatment groups, in the ratio of 2 to 1 for 
transdermal estradiol to conjugated equine estrogens 
in each group (Table 1). 

The administration of placebo in weeks 4 and 8 was 
designed to mimic the cycling of estrogen administra- 
tion frequently prescribed in clinical practice. 

Recording of data. Patients received diaries (Fig. 1) 
with instructions to- record daily the number and in- 
tensity (on a scale of 0 to 9) of hot flushes and the 
frequency or intensity of other menopausal symptoms. 
They also recorded possible estrogenic side effects, 
such as breast tenderness, spotting, or bleeding. Each 
week at their visit to the clinic, patients returned the 
diaries and any unused capsules or transdermal patches 


, 
. 
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Subject Initials: Date: 
Subject Number: Investigato- Number: 


Record the number of hot flushes you experienced during the following < 
time segments of the last 24 hours 


Spm -12 mid 12 mid-Gam 6am-12 noon 12 rocn-6pm 


The hotilushes | experienced during the last 24 hours were 


Oo - 1 2 3 4 5 6 7 
none at all moderate 


During the last 24 hours | experienced 


9 
very stong 





2 3 4 5 6 


0 8 9 
no sweating at all occassional sweating frequent sweating 


During the fast 24 hours ! experienced 





19] 2 3 4 5 6 7 8 9 
no headache moderate headache severe headache 
Last night ! woke up 
(0) 1 2 3 4 5 6 7 Ẹ 9 x 
notat all several times very often 


During the last 24 hours | had uncomfortable vaginal sensatons 


{itching, burning. awareness) 
6 7 E 9 








3 





ce 1 
notatall often constantly 
During the last 24 hours | felt the urge to pass urine j 
0 1 2 3 4 5 6 7 E 9 
normal otten constar tly 





During the last 24 hours my breasts have felt heavy and lenser 





0 1 2 3 4 5 
not at ail often 


During the last 24 hours | have experienced 


NI 


9 
constantly 


1 2 3 4 5 6 7 & 9 
continual bleeding » 


no bleeding spotting 
Did you take your capsule today? Yes J No J 
Did you wear your systems today? a a 
iia D 


Did you change your systems.today? 


` Fig. 1. Patient's daily diary. 


and obtained new supplies. At enrollment and at the 
end of each week, patients were seen by the clirical 
research coordinator, who recorded continuing symp- 
toms. At enrollment and at the end of weeks 3 and 7, 
subjects were seen by the investigator; global assess- 
ments were made at week 3 or 7 or at early termination. 

Data evaluation and statistical analysis. Each pa- 
tient’s daily data on hot flushes were reduced to one 
value for each treatment period (Table IL). The weekly 
- value for hot flushes was the sum of the daily number 
of hot flushes; for severity, the weekly value was the 
sum of the daily scores divided by the number of days 
with flushes. , 

Statistical procedures included the signed rank (one- 
sample) Wilcoxon test for within-patient comparisons 
(e.g., first versus second period treatment outcomes); 
a two-sample Wilcoxon (Mann-Whitney) test for anal- 
ysis of differences in outcomes between treatment 
groups; a two-sample ¢ test for comparison of patients’ 
attributes in the four groups; and Spearman’s rank 
correlation for analysis of correlation within petiznts 
between outcomes from first and second treatment 
periods. 


te 
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MEAN NUMBER OF HOT FLUSHES 








WK 1-3 WK 5-7 WK 1-3 4 WK 5-7 
0.625 PREMARIN 0.625 PREMARIN 0.625 PREMARIN ESTRADERM 0.1 


(n=16) (n=41) 


Fig. 2. Mean number of hot flushes in individual patients 
during weeks 1-3 and 5-7 in groups:] and 2. 


A power analysis (80% level) of the two-sample Wil- 
coxon test on hot flush outcome was conducted with 
standard methodology. 


Results 


With one exception, all data discussed in this section 
pertain to the 124 patients who completed at least 6 
weeks of the study. (Systemic and topical side effects 
were analyzed for all 166 women admitted.) Of the 124 
patients included in the analysis of efficacy, 118 com- 
pleted 8 weeks of the study, five completed 7 weeks, 
and one completed 6 weeks. 

Premature discontinuations. A total of 51 patients 
discontinued the study. Reasons for termination were 
grouped in five categories: side effects (17 patients), 
ineffective medication (five), poor compliance (nine), 
lost to follow-up (one), and “other” (19). Thirty-seven 
patients (73% of the 51) dropped out in the first 4 weeks 
and thus never received transdermal estradiol. A total 
of 6 patients discontinued the study while wearing es- 
tradiol transdermal systems, one for skin irritation and 
two for other reasons possibly related to the medicazion. 

Of the total 13 discontinuations attributed to skin 
irritation, 12 occurred during the wearing of placebo 
transdermal systems (see Topical side effects). Other dis- 
continuations attributed to side effects, as well as the 
five attributed to ineffective medication, occurred in 
patients who had been treated only with conjugated 
equine estrogens. 
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Table IV. Within-patient group treatment comparison: medians for number of hot flushes per week in 


Premarin and Estraderm treatment groups 








Dosage (mgiday) 


Patients in analysis of efficacy (n = 124) 
1-3 0.625 








Wilcoxon signed rank test 


pltwo-sided) 






Melian hot flushes 





5-7 0.625 16 1.2 9:03 

1-3 0.625 2.7 

5-7 0.1 41 20 0.25 

1-3 1.25 1.0 

5-7 1.25 20 0.8 0.16 

1-3 1.25 2.0 

5-7 0.1 Al, 23 0.92 
Patients having undergone oophorectomy (n = 93) 

1-3 .625 12 1.5 0.93 

5-7 0.625 1.2 i 

1-3 0.625 3.8 P 

5-7 0.1 ae 28 0.34 

1-3 1.25 2.3 

5-7 1.25 18 1.5 0.16 

1-3 1.25 2.0 

5-7 0.1 39 23 0.98 





Table V. Between-subject comparison: mean number of hot flushes per week in Premarin and Estraderm 
treatment groups 








Treatments 
(weeks 5-7) 


Dosage 
(mg/day) 





All patients analyzed 
(n = 124) 






No. of hat flushes 





Patients who underwent oophorectomy 
(n = 93) 








No. of hot flushes 









Premarin 0.625 16 — 0.31 0.30 12 — 0.81 0.51 
Estraderm 0.1 41 — 2.92 oy 24 —4,23 ; 
Premarin 1.25 20 — 1.05 0.35 18 — 1.22 0.37 
Estraderm 0.1 47 0.86 39 0.83 





* Average score for study weeks 5, 6, 7 minus average for weeks 1, 2, 3. Positive value = increase in symptoms relative to weeks 
1, 2, 3. 
tTwo-tailed probability for Wilcoxon two-sample test. (Significant differznc2 if p < 0.10.) 


Discontinuations for “other” reasons included 14 that 
were not related to medication and three that were 
possibly related to the study, such as depression. Other 
reasons were hbrocystic disease (one patient, week 4), 
and endometrial hyperplasia (one patient), diagnosed 
from a biopsy specimen taken on the day of enrollment. 

Compliance. Missed medication events, assessed by 
examination of the diary, represented 1% or less of 
all prescribed medication or placebo administrations. 
Among the four groups, noncompliance never ex- 
ceeded 1.4% for any placebo or treatment regimen. 

Comparative efficacy in controlling hot flushes. 
Neither within- nor between-patient comparisons re- 
vealed any statistically significan: differences in fre- 
quency of hot flushes between the estradiol transdermal 
system and conjugated equine estrogens. 

Results of a within-patient comparison of the fre- 
quency of hot flushes in weeks 1 to 3 versus weeks 5 


to 7 .howed no statistically significant differences 
(p > 0 10) in the mean number of hot flushes per week 
for the fcur groups (Table ITI). 

Figs 2 and 3 present the mean number of hot flushes 
in individual patients during weeks 1 to 3 and 5 to 7. 
The percentage of women within each treatment group 
that exhibited ne flushes was consistently between 25% 
and 50%. Those percentages reflect the principal cri- 
terion for admission to the study, i.e., currently satis- 
factorr treatment of hot flushes with conjugated equine 
estrogens, 0.625 or 1.25 mg/day. 

Beceuse the data on number of hot flushes are dis- 
tinctly nonnormal, Table IV presents the medians for 
number af hot flushes per week for within-patient com- 
parisons of treatment. The calculation was carried out 
for all 124 patients included in the analysis of efficacy 
and was also done separately for the 93 patients who 
had umdergone oophorectomy. The latter were signif- 
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MEAN NUMBER OF HOT FLUSHES 








WK 1-3 WK 5-7 WK 1-3 WK 5— 
1.25 PREMARIN 1.25 PREMARIN 1.25 PREMARIN ESTRACEEM 0.1 


(n==20) (n=47) 


Fig. 3. Mean number of hot flushes in individual pæients 
during weeks 1-3 and 5-7 in groups 3 and 4. 


icantly younger than patients with natural menopause 
(mean age, 45 versus 52 years, p = 0.001) and Fad a 
shorter interval between their last menses and entry 
into the study (47 versus 75 months, p = 0.04). 

Results of the statistical analysis using the one-sample 
Wilcoxon (signed rank) test showed that in no instance 
were the differences in the number of hot flushe: sig- 
nificant (p > 0.10) over weeks | to 3 compared to weeks 
5 to 7, either for the patients who had underzone 
oophorectomy or for the entire group. The patents 
who had undergone oophorectomy, however, had a 
consistently higher incidence of hot flushes thar did 
those with natural menopause. d 

Approximately 75% of the women experienced eight 
or fewer hot flushes per week during the study. Se ver- 
ity, scored daily between 0 (mildest) and 9 (most sev2re), 
was low; mean values during treatment ranged between 
0.83 and 1.69, all with similar standard errors o. ap- 
proximately 0.3. 

In the between-subject comparison, the average sore 
for mean number of hot flushes per week for weess 1, 
2, and 3 was subtracted from the average for wees 5, 
6, and 7. This eliminated the absolute differeace in 
mean weekly occurrence of hot flushes among the Tour 
groups. Table V presents the results for all patienteand 
for the subgroup of patients who underwent aoho- 
rectomy. Patients who had been using 0.625 mg/dzy of 
conjugated equine estrogens tended to have fewer hot 
flushes when receiving the estradiol transdermal sys- 
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0.625 Premarin 
wk 1-3: left bar 
wk 5-7: right bar 

SE, n=16 







ZA 0.625 Premarin (wk 1-3) 


EY Estragerm 0.1 (wk 5-7) 





MEAN SYMPTOM SCORE* 


SWEATING HEADACHE INSOMNIA VAGINAL URGE TO 
SYMPTOMS URINATE 


“Symptoms scored O (nant) to 9 (severc} 


Fig. 4..Mean scores for postmenopausal symptoms recorded 
in the daily diaries for groups | and 2. 


tem, and patients who had been taking 1.25 mg/day of 
conjugated equine estrogens tended to have more 
flushes with the transdermal system. In none of the 
comparisons, however, were the differences between 
the group using the estradiol transdermal system and 
the group taking conjugated equine estrogens signifi- 
cant (p > 0.10). 

Results of the statistical power analysis showéd that 
this trial, as conducted, had an 80% chance of rejecting 
the hypothesis of treatment equality if the treatments 
differed by 3.0 flushes per week for conjugated equine 
estrogens, 0.625 mg/day, versus transdermal estradiol, 
or by 1.9 flushes per week for conjugated equine es- 
trogens, 1.25 mg/day, versus transdermal estradiol. 

Efficacy in controlling other menopausal symp- 
toms. Daily data for five menopausal symptoms (sweat- 
ing, headache, insomnia, vaginal discomfort, urge to 
urinate) were reduced to a single treatment period 
value in the same manner as for severity of hot flushes. 
Figs. 4 and 5 present the mean scores and standard 
errors for these symptoms. All average scores were less 
than 2 on a scale of 0 to 9. Statistical analyses showed 
that the transdermal estradiol and conjugated equine 
estrogens groups did not differ significantly (p > 0.10) 
in regard to the severity of the five symptoms recorded. 

Global assessments. At the end of weeks 3 and 7, 
the investigator rated each patient’s condition as very 
much improved, much improved, minimally improved, 
unchanged, minimally worse, much worse, or very 
much worse. The week 3 comparison was made relative 
to the patient’s status at enrollment, and the week 7 
rating was relative to the patient’s status during week 
3. The global evaluations at week 3 were nearly the 
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Table VI. Global evaluations at week 3 and week 7. 
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Percentage of patients 




















Group No chenge Improved 
1 (0.625 mg/day of Premarin only) 31 50 19 
2 (0.625 mg/day of Premarin, then Estraderm, 61 34 5 
0.1 mg/day) 
3 (1.25 mg/day of Premarin only) 56 39 5 
4 (1.25 mg/day of Premarin, then Estraderm, 57 36 7 
0.1 mg/day) 
Week 7 
1 (0.625 mg/day of Premarin only) 50 19 31 
2 (0.625 mg/day of Premarin, then Estraderm, 49 32 19 
0.1 mg/day) 
3 (1.25 mg/day of Premarin only) 56 22 22 
4 (1.25 mg/day of Premarin, then Estraderm, 54 23 23 
0.1 mg/day) 








Table VII. Reported bleeding by treatment group, in patients included in analysis of efficacy 








Treatment 








Weeks of study 


Total 










group I 

Maite” e S ceteadre “iets Oe me, aa a  aouedt 1 2.0 

Ie’, eta een En Shee, a ini, SMe lta” Saget 29 11....2 4 1.5 
A lele af kaha, |. A, Ca ee ae erah AS one on 6 3.7 
eg, acest MENA uM easly, an. aeae cath L I 1.0 
pie eA teh, «eco a Ah, weenie? Aria oi enOe 4 6.5 

9 las A yahdwale, aahi e aaae yl 2698 887531. 11 5.4 
PECIA ake Jee Po ea GN kes, Meek, lean et .. 4442 8 2.6 
4444... aa 44 444.... aa Ge E E E E adits 4574 16 4.2 
ene, + EN ot eee, Bee a, A aA 4333 4 3.9 
tenes Creches “agian “ual tie AO TA E E .oetecte 2 3.5 
a aaa Sauk ed, E A A a ple) OEE. oe 23 2 2.5 
dane fettainin A Posi, “Meine? extent! a ack ...555 3 5.0 
Yedi « oe “ate Caren caer e Ve pedis Ma 334442 oo. -2321 18 2.9 

Ge GAS. vod. issue, ee: E Dskaae 65966 6576554 13 5.7 








*The data for each day of the week (as reported by patients) are represented by either a dot (score of 0: no bleeding) or by a 


spotting (1-4) or bleeding (5-9) score. (See Fig. 1.) 


same for treatment groups 2, 3, and 4. Group 1 (con- 
jugated equine estrogens, 0.625 mg/day) showed a 
substantially lower percentage of patients with “no 
change,” with the remainder divided about equally be- 
tween “improved” and “worse” (Table VI). 

Week 7 global evaluations of all groups were similar 
in percentage of patients unchanged, and groups 3 and 
4 were almost identical in all categories, 

Side effects 

Estrogen-related side effects, Mean scores for spotting 
or bleeding did not differ among the treatment groups. 
A total of 18 of the 124 patients included in the analysis 
reported spotting or bleeding, of whom four had un- 
dergone oophorectomy and hysterectomy. These four 
had spotting only, which probably originated from the 
vagina. 

In 10 of the 14 patients with intact uteri, spotting or 


bleeding occurred after estrogen withdrawal (Table 
VII) and sometimes carried over into the first day of 
resump-ion of estrogen replacement therapy. Most 
spotting scores (74%) were in the range of 1 to 4. Four 
patients had spotting or bleeding at times other than 
off-treazment weeks. Two had bleeding scores as high 
as 9 in week 7 and continuing into week 8. In both, a 
diagnos:s of mild endometrial hyperplasia had been 
made, znd both had been treated with medroxypro- 
gesterome acetate prior to enrollment. A third patient 
may no: have been completely menopausal, since her 
last per.od had occurred 10 months prior to enroll- 
ment. The fourth patient had had a biopsy on the day 
of enrolment. ` 

A total of 70 patients reported breast tenderness at 
some time during the study. Means of the scores were 
low, wita a range from 0.69 to 1.65 on a scale of 0 to 
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1.26 Premarin 

wk 1-3: left bar 
20} wk 5-7: right sar 
L SE, r=20 
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z 20 + Cl] Estraserm 0.1 (wk 54 
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Ao SE, n=47 





SYMPTOMS URINATE 


“Symptoms scored 0 (none) to 9 (severe) 


Fig. 5. Mean scores for postmenopausal symptoms rezor=d 
in the daily diaries for groups 3 and 4. 


2.0 


I se 


n=16 


MEAN SCORE* 
3 





Q 
WEEKS 


1-3 5-7 
0.625 Premarin wk 1-3, 5-7 


0.625 Premarin w« 13 
Estraderm 0.1 w< 57 


“Scored 0 (none) to 9 (severe) 


Fig. 6. Mean scores for breast tenderness recorded in tke diy 
diaries for groups 1 and 2. 


9, and were similar for the different groups cover 13e 
weeks of treatment (Figs. 6 and 7). 
Systemic side effects. Systemic side effects reported w=re 
similar in nature and incidence among all regimens, 
including placebo. Overall incidence was less than 10%, 
based on weeks of exposure. The number of everis 
reported was about equally distributed during 77e 
weeks of the different treatments. 
Among the 166 patients who enrolled in the stuxy, 
` 88 reported a total of 73 symptoms, such as fétigre, 
moodiness/depression, bloating, and nausea. Invest- 
gators recorded only two of these as definitely be ag 
related to medication (mild abdominal bloating end 
moderate irritability, both of which occurred durag 
transdermal estradiol treatment). 
Topical side effects. Since terminology for descriting 
skin reactions was not controlled, patients and inves- 
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MEAN SCORE" 
5 





0 
WEEKS ~ 5-7 5-7 


1.25 Premarin wk 1-3, 5-7 1.25 Premarin wk 1-3 
Estraderm 0.1 wk 5-7 


“Scored O (none) to 9 (severe) 


Fig. 7. Mean scores fcr breast tenderness recorded in the daily 
diaries for groups 3 and 4. 


100 


80 






60 
C] TTS-Placebo 


KESS Estraderm 0.1 


40 


PERCENTAGE 


20 


NONE MILD MODERATE SEVERE 


Fig. 8. Reported incidence of skin irritation (percentage of 
patient weeks). 77s, Transdermal therapeutic system. 


tigators used various descriptions, such as redness, 
rash, itching, dermatitis, and swelling. On the basis of 
these reports, reactions were characterized as mild, 
moderate, or severe. 

Overall, the incidence of skin irritation with the trans- 
dermal systems, both estradiol and placebo, was low. 
No topical reactions were reported during more than 
80% of study weeks (Fig. 8). 

The incidences of mild, moderate, and severe reac- 
tions were roughly equivalent for the four treatment 
groups. All but nine reactions reported were mild or 
moderate, and all reactions were transitory. The pre- 
dominant reaction reported was erythema, described 
as a transient. redness or rash. Among the 13 patients 
whose early terminations from the study were attrib- 
uted to skin irritation, six had severe effects (severe 
rash, redness, or itching). All of these occurred during 
wearing of the transdermal placebo systems, as did the 
milder’ reactions in the seven other patients who dis- 
continued treatment early. 

All skin reactians were restricted to the general area 
in which the system was applied. None was the result 
of flare-up-on a previous application site. 

In conclusion, Estraderm (estradiol transdermal sys- 
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tem), 0.1 mg/day, was as effective as Premarin (con- 
jugated equine estrogens), 0.625 or 1.25 mg/day, in 
controlling hot flushes and other postmenopausal 
symptoms in patients who had previously obtained sat- 
isfactory relief with Premarin. The estradicl transder- 
mal system was well tolerated, as evidenced by the low 


incidence of estrogen-related, systemic, and topical side - 


effects. The incidences of systemic side effects were 
similar among the transdermal estradiol, conjugated 
equine estrogens, and placebo groups, and the inci- 
dences of estrogen-related effects (breast tenderness, 
bleeding} were not significantly different between pa- 
tients treated with transdermal estradiol and those 
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treated with conjugated equine estrogens. Most of the 
skin reactions reported were mild erythema, and all 
reactions were transient. They occurred with approx- 
imately equal incidences in the estradiol and placebo 
treatment groups. 
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Pharmacokinetics and pharmacodynamics of transdermal 
dosage forms of 178-estradiol: Comparison with conventional 
oral estrogens used for hormone replacement "y 
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William R. Good, Ph.D., Joanne C. Balestra, R.N., and Virgil A. Place, M.D. 
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This open-label, multiple-crossover study compared the pharmacokinetics and pharmacodynamics of 
transdermal 173-estradiol and two oral forms of estrogen replacement therapy :n postmenopausal women. 
The transdermal systems delivered either 0.025, 0.05, or 0.1 mg/day; oral doseges were 2 mg of 
micronized 17@-estradiol or 1.25 mg of conjugated equine estrogens. Transdermal estradiol provided 
serum and urinary levels of estradiol conjugates typical of the early follicular phase of the premenopausal 
woman and an estradiol/estrone ratio that approximated 1. The increments of koth serum and urinary 
estradiol showed dose proportionality. Serum levels of estradiol obtained 24 hours after oral administration 
of estrogens were in a range similar to the steady-state levels obtained with transdermal estradiol delivery. 
Oral estrogens, however, induced ar excessive rise in-estrone to levels far beyond those observed in 
premenopausal women. Continuous application of transdermal estradiol over 3 weeks did not result in any 
accumulation ot estradiol or éstradiol conjugates. After only three doses of oral estrogens, there were 
signs of retention of estrogens. Suppression of gonadotropins by oral and transdermal administration of 
estrogens was n a similar range. This observation supports the conclusions that levels of circulating 
estradiol are relevant to efficacy, and that excessively high levels of estrone after oral administration of 
estrogens merely represents a nonphysiologic precursor or metabolite pattern. [AM J OBSTET GYNECOL 


1985;152:1099-106.) 
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postmenopausal therapy 


Oral estrogen replacement therapy can relieve post- 
menopausal vasomotor symptoms, minimize atrophic 
changes in the vagina, and prevent osteoporosis, but 


From the ALZA Corporation and the CIBA-GEIGY Corporation. 
Reprint requests: Marilou Powers, ALZA Corporation, 950 Page 
Mill Road, P.O. Box 10950, Palo Alto, CA 94303-0802. 


the use of it is associated with undesired effects that 
appear related to dose and duration of treatment. 
The oral estrogens most commonly used are conju- 
gated equine estrogens (Premarin, Ayerst, New York, 
New York) and a micronized form of 178-estradiol (Es- 
trace, Mead Johnson, Evansville, Indiana}, the admin- 
istration of which provides premenopausal levels of es- 
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Table I. Subject characteristics (n = 14) 
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Height 
(inches) 


Mean 62.6 f 63.1 
SE L5 0.6 


Range 52-73 58-67 






Weight 
(pounds) 






Serum estrone 


(pg/ml) 


Serum estradiol 
(pg/ml) 











132.3 4.1 33.3 
3.5 0.4 3.8 
105-149 3- 21-52 





tradiol but gives rise to nonphysiologic levels of -s .rone 
and its conjugates because of the substantial in-est:nal 
and hepatic metabolism of these estrogens. Mo-eover, 
oral estrogens cause elevation of hepatic proteirs, sach 
as renin substrate.’ 

Since parenteral administratior. of estradiol acids 
first-pass hepatic’ metabolism, it should prever secme 
of these undesired effects, as well as reduce tre dose 
required. For this reason, a transdermal ther-_pentic 
system (Estraderm, CIBA-GEIGY, Summit, New Zer- 
sey) has been developed for controlled delivery 2f 178- 
estradiol through intact skin to raise serum levels of 
estradiol into the physiologic premenopausal .-anze.? 
The studies described here compared the pha>meco- 
kinetics and pharmacodynamics of estradiol tr: cer- 
mal systems and two oral forms of estrogen replace- 
ment therapy in postmenopausal women. l 


Methods and material 


Subjects. The study population (Table I) irsluded 
14 postmenopausal women who provided in ormed 
consent and were in good health, as shown by medical 
history, physical examination, blood chemistry >roñle, 
and urinalysis. Subjects who previously used etrozen 
discontinued it 30 to 90 days before entering th-- study. 

Study design and medications. This was ar apen- 
label, multiple-crossover study. Each subject r-czived 
three treatments (micronized 176-estradiol, trorsder- 
mal estradic] at three dosage levels, and con ugeted 
equine estrogens), as shown in Table II. Th- 3tady 
included a delivery-rate compariscn phase for tke tF ree 
dosage levels of the estradiol transdermal syst m and 
a continuous-wearing phase for the system the deliv- 
ered 0.05 mg/day. 

Estraderm systems range in area from 5 cn? ic 20 
cm’. Each consists of a backing membrane, drug res- 
ervoir, rate-controlling membrane, adhesive layer, and 
protective liner that is removed before the adhesive 
layer is applied to the skin, Skin application stes and 
system adhesion were monitored while the s/szem 
was used. Pharmacologic responses were manitcred 
throughout the study. , 

Laboratory studies. Samples of serum were c al-ected 
for measurement of estradiol, estrone, folliclestimu- 
lating hormone (FSH), and lutéinizing hormor= {LH). 
Early morning samples of urine were collected. caily 
for determination of urinary estradiol and estrcnz con- 


jugates and creatinine. During continuous wearing of 
the estradiol transdermal system, serum levels of sex 
hormone binding globulin were also measured. 

Assays for serum levels of estradiol, estrone, FSH, 
LH, and sex hormone binding globulin were conducted 
at Endocrine Sciences, Tarzana, California. Estradiol 
and estrone were measured by a modification of ra- 
dioimmunoassay procedures described by Wu and 
Lundy.’ FSH and LH were assayed by radioimmuno- 
assay methods developed at Endocrine Sciences; results 
were expressed in international units (mIU/ml), as de- 
fined by the World Health Organization (FSH standard 
69/104, LH standard 68/40). Sex hormone binding 
globulin was measured directly in serum by means of 
a displacement technique developed by Nugent et al. 
(unpublished). 

Urinary estradiol and estrone conjugates were de- 
termined by enzymatic hydrolysis/extraction followed 
by a specific estradiol or estrone radioimmunoassay 
method. Urine creatinine was measured by the Jaffe 
reaction with the AutoAnalyzer (Technicon Instrument 
Co., San Francisco, California). All urine assays were 
conducted at CIBA-GEIGY, Ltd., in Basel, Switzerland. 

Statistical analysis. Linear regression was used for 
analysis of the relationship between estradiol transder- 
mal delivery rates and serum and urine levels of estra- 
diol. The paired ¢ test with two-tailed probabilities was 
used for analysis of the significance of mean differences 
in outcome variables for pairs of treatment conditions 
undergone by the subject group. The Dunnett / test 
(two-tailed) for multiple comparisons with a control was 
used for evaluation of steady-state excretion rates dur- 
ing the continuous-wearing phase for the estradiol 
transdermal system. The Kruskal-Wallis test was used 
for determining the effect of treatment order on serum 
levels of éstradiol during the delivery-rate comparison 
phase. 


Results 

Pharmacokinetics 

Transdermal systems. Mean pretreatment values for se- 
rum estradiol and estrone were 7.4 and 32.3 pg/ml, 
respectively. The three delivery rates for the estradiol 
transdermal systems (0.025, 0.05, and 0.1 mg/day) 
raised serum levels of estradiol to 30 to 130 pg/ml 
within 4 hours of application of the system. After tran- 
siently higher levels, serum levels of estradiol were 
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Table II. Study design and medicaticns 


Study 
week i Trealmen: 
1 No drug (baseline values) 
Estrace (micronized l 7ßB-estradiol), 
2 mg/day oraily 
3 No drug (baseline values) 
4* Estraderm, 0.025 mg/day 
5* Estraderm, 0.05 mg/day 
6* Estraderm, 0.1 (2 x €.05) mg/day 
7-9 Estraderm, 0.05 mg/day 
10 No drug (baseline vales) 
1] Premarin (conjugated equine 
_ estrogens), 1.25 mg’day orally 
12 No drug 
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Duration 

3 Days 

3 Days 

3 Days } Delivery-rate com- 
3 Days ; parison phase 
Applied twice weekly for Fs : 

3 weeks Continuous-wearing 
phase 
3 Days 





*Treatment order randomized. 


Table III. Mean setur levels and ratios of estradiol and estrone before and during treatment with 
Estraderm, Estrace, and Premarin 








Before 


Estraderm* (mgiday) 








’ Estracet Premarint 
: treatment (2 mg) (1.25 mg) 
Estradiol (pg/ml) 7.4 23 39 74 66 31 
Estrone (pg/ml) 32.3 33 41 5g. 334 152 
Estradiol/estrone 0.23 0.70 -0.95 1.25 0.20 0.20 


*Mean steady-state values during 72-hour wearing. 
{Mean values 24 hours after third dose. 


maintained at 25, 40, and 75 pg/ml, respectively, during 
72-hour wearing. Levels of estrone rose slightly and 
also remained rather constant, ranging frem 30 to 60 
pg/ml. Estradiol and estrone both returned to pretreat- 
ment levels by 24 hours after removal of the system 
(Fig. 1, Table HI). 

Prior to treatment, urinary estradiol and éstrone con- 
jugates, expressed in terms of urinary creatinine, mea- 
sured 0.5 and 2.2 wg/gm, respectively. Values rose 
through the third day after application of each system, 
but values for day 3 were not significantly different 
from those for day 2. Values for estradiol conjugates 
were in the range of 1.5 to 4.2 pg/gm, and those for 
estrone conjugates were in the range of 4.6 to 11.3 pg/ 
gm. By 24 hours after removal of the system, urinary 
estradiol and estrone conjugates had reached or ap- 
proached pretreatment levels (Fig. 2). 

To determine the relationship between delivery rates 
and levels of estradiol in serum and urine, we calculated 
two area under the curve values: (1) for serum estradiol 
over 72 hours and (2) for urinary estradiol during the 
interval from application of the system through the end 
of the third day after removal of the system. The re- 
lationship determined by least-squares linear regres- 
sion analysis of the individual data showed. good cor- 
relation between delivery rate and area under the curve 
(Fig. 3). 


During continuous wearing of the 0.05 mg estradiol 
transdermal system, serum levels of estradiol and és- 
trone were similar to those seen in the delivery-rate 
comparisor. phase of the study (Fig. 4). The mean se- 
rum level of estradiol, averaged over the entire 3-week 
period, was 37.6 pg/ml (42.6 SE). Area under the se- 
rum estradiol time curve, calculated for one wearing 
period of each of the 3 weeks, showed no significant 
differences (p > 0.19). Urinary estradiol conjugates 
normalized to creatinine were averaged during the 
third week of system wearing to represent steady state. 
Values for days 1 to 14 were not significantly different 
from those for days 15 to 21. As Fig. 5 shows, values 
were essentially consiant during the entire 3 weeks of 
wearing. Levels approached baseline within 2 days of 
removal of the last system. 

Oral preparations. During oral administration of mi- 
cronized 17B-estradiol, mean levels of estradiol in se- 
rum were 40 to 60 pg/ml at 24 hours after the third 
dose, whereas mean levels of estrone were 200 to 340 
pg/ml. During the third day of dosing, serum levels of 
the estrogens were followed more closely. At 8 hours 
after the oral dose, estradiol and estrone reached a 
pronounced peak of 133.4 pg/ml (+ 16.2 SE) and 709.3 
pg/ml (+94.5 SE), respectively. Excretion of urinary 
estradiol conjugates, normalized to creatinine, rose 
continuously, reaching 55.9 pg/gm (+ 9.2 SE) after the 


1102 Powers et al. : August 15, 1985 
Am J Obstet Gynecol 


Estraderm 0.025 Estraderm 0,05 Estraderm 0.1 


a 
© 
4 


@ ESTRADIOL 

A ESTRONE 

I se 

4 SYSTEM ON 

Ý SYSTEM OFF 


e 
peg 
Q 





MEAN SERUM LEVELS (pg/ml) 
» a 
O o 





24 48  72+8~24 


' 


08 24 48 F248 +26 08 24 48 7248 +24 


t t 


t 
08 
f 
TIME (hr) 


Fig. 1; Mean serum levels of estradio and estrone with use of Estraderm, 0.025, 0.05, and 0.1 mg/ 
day. i 3 
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Fig. 2. Mean concentrations of urina-y estradiol and estrone conjugates with use of Estraderm, 


0.025, 0.05, and 0.1 mg/day (express2d. as ug/gm of creatinine). E; = estradiol; E, = estrone; 
Cr = creatinine. 


Table IV. Endogenous estrogen production rat=s and plasma concentrations of estrogen 












Plasma concentration 












Estradiollestrone 
ratio 


Estradiol 
(pg/ml) 


Estrone 


(pglml) 


Estradiol procection 
rate (pglaay) 





Patient status 





Premenopausal woman 





Early follicular? . 65-109 40-60 40-60 0.5-1 
Mic follicular® 100-163 -60-100 
Late follicular® 320-64) 200-400 170-200 1-2 
Luteal® ; 300 190 100-150 1.5 
Menopausal woman*” * 18 5-20 30-70 0.3-0.8 
Manê 30-60 . 25-45 25-90 0.4-0.6 
third-day of dosing, and did not return to baselir-2 until SE). The patterns of urinary estradiol and estrone con- 
7 days afterward. Urinary estrone conjugates {&Mowed jugates normalized to creatinine were similar to the 
the same pattern, peaking at 183 pg/gm (+223 SE). pattern for micronized estradiol, although levels rose 
Conjugated equine estrogens administered orally more slowly, peaking at 37.9 wg/gm (+ 10.3 SE) and 
produced serum levels of estradiol of about 23 pg/ml 91.7 ug/gm (+ 14.2 SE), respectively. Baseline values 
at 24 hours after dosing, when estrone was, approxi- were not restored until more than 5 days after the third 
mately 100 pg/ml. On the third day of dosing peak dose. Figs. 6 and 7 and Table III depict the values 
values of estradiol and estrone at 8 hours were, re- attained during oral dosing. 


spectively, 38.9 pg/ml (+4.8 SE) and 196 pg/m! + 21.0 Pharmacodynamics. Serum levels of FSH and LH 
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(Fig. 8) were lowered. by all three forms of estrogen E 


replacement therapy. The estradiol transdermal sys- 


tems lowered them incrementally in relationship to de- . ~ 


"livery rate. Compared with pretreatment levels, the re- . ` 
duction was statistically significant (two-tailed, paired ¢, 


p < 0.05) in all treatments; except for reduction of LH E 


` during continuous wearing of the transdérmal system. 


- , A comparison of FSH and LH values for each treatment . 


shows that the 2 mg oral dose of estradiol produced an 
effect equivalent to ihar of about 0.05 se trans- ' 


_ dermally.’ 


Serum sex hormone binding globulin was measured CA 


at the beginning of the study, just prior to initiation of 


continuous wearing, and at 24 hours after removal of : 


the last system in the continuous-wearing phase. Mean °° > 
- “values increased slightly from a prestudy control value ` 
of 1.8 yg/100- -ml (+0.2 SE) to 2.2 pg/100 ml (+0.1 es 
SE) at 24 hours after removal of the system (two- -tailed, 


paired t, p>(.1). The posttreatment value was well - 
within the normal range for the laboratory in which - 


the assay was performed. Studies by Geola et al.* have 


shown significant elevations in sex hormone binding. 


- globulin after 6 weeks of treatment with conjugated 


` equine estrogen at a dose as low as 0.15 mg/day and 
increasing elevations with higher doses. 


Concomitant pharmacologic effecis were minimal . 


o and essentially the same for each treatment. Such ef- ` . 
. . fects included mild tenderness of the breasts and a © 


slight increase in vaginal secretions. The estradiol trans- : 


dermal systems were well tolerated by the subjects, and... 


the systems adhered well. . 
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Fig. 4. Mean serum levels of estradiol and estrone during 
continuous wearing of Estraderm, 0.05 mg/day. 


diol typical of thie early follicular phase of the premeno- 
pausal woman (Table IV) without a substantial increase 
in serum estrone. The result was a physiologic estradiol/ . 


estrone ratio that approximated 1. 


Sérum concentrations of estradiol and urinary estra- 
diol conjugates showed dose-proportionality; thé three 
delivery rates augmented’ the production of endoge- 


"nous estradiol by factors of two, four, and eight, re- 
` spectively. Analysis of residual estradiol content of, 


worn systems verified their nominal in vivo delivery 


`- rates. For example,. the mean difference in residual 


Serum estradiol. Estraderm (estradiol transdermal _ 


system) with controlled in vivo delivery ratés of 0.025 
to 0.1 mg/day provided serum concentrations of estra- 


„estradiol content between’ 247 ‘systems (0.05 mg/day) 
worn for 72 hours and 245 unused systems was 187 wg 


~ (+13.2 SE}, which represented in vivo delivery of an 
`. average of 62 g/day, close to the nominal in vivo de- 


livery rate (CIBA-GEIGY; data on file). 
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Fig. 5. Mean concentration of urinar? estradiol conjugates (expressed as pg/gm of creatinine) during 
continuous wearing of Estraderm, 0DE mg/day. 
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Fig. 6. Mean serum levels of estradiol and estrone vatn use of 
Estrace (2 mg/day) and Premarin (1.25 mg/day). — 


Continuous wearing of the transdermal estraciel sys- 
tems over 3 weeks did not result in any accwnulation 
of estradiol. Areas under the curve of serum levels of 
estradiol were similar in each of the weeks over the 
continuous-wearing period, and urinary estrad o con- 
jugates did not increase with time. 

Serum levels of estradiol obtained with tae trans- 
dermal systems were in a range similar to tha. cf those 
obtained 24 hours after dosing with either cre] prep- 
aration, although the oral estrogen doses of 125 and 
2 mg/day substantially exceeded the transdermal input 
of 0.025 to 0.1 mg/day. Suppression of gonac.ctropins 
by the estradiol transdermal systems was simiBr to that 
by the oral preparations; as is well known, however, 
estrogen replacement therapy does not restore FSH or 
LH to premenopausal levels. 

Serum estrone. Both oral dosage forms =ncreased 
serum estrone to levels four to six times the levels of 
serum estradiol and to seven to 20 times the Saseline 
estrone values. Transdermal input resulted . <n ap- 
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Fig. 7. Mean concentrations of urinary estradiol and estrone 
conjugates with use of Estrace (2 mg/day) and Premarin (1.25 
mg/day) (expressed as pg/gm of creatinine). E, = estradiol: 
E; = estrone; Cr = creatinine. 


proximate doubling of serum estrone and a premeno- 
pausal estradiol/estrone ratio. 

Urinary conjugates. With oral dosage forms, accu- 
mulation of estrone in the body was evident over the 
3 days of dosing. This accumulation is more obvious if 
the kinetics of urinary estradiol and estrone ccnjugates 
are taken into consideration. The excretion oz urinary 
estradiol and estrone conjugates reflects the dose re- 
lationship of total estrogen administered by oral and 
transdermal routes. Premarin consists of three major 
components: estrone sulfate (50% to 60% of the prep- 
aration and the only component that contribuzes to the 
formation of estradiol) and two equilins (20% to 30% 
equilin sulfate and 15% dihydroequilin sulfate). Equi- 
lins are excreted as conjugates without structural 
change in the B ring.*° 

Estrone sulfate, the major estrogen present after the 
administration of oral estrogens, has a long biologic 
half-life because of its enterohepatic recirculation and 
interconversions with estrone and estradiol." 
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Fig. 8. Comparison of mean serum levels of FSH and LH with 
use of Estrace, Premarin, and Estraderm. 


The plasma kinetics of different conjugates after oral 
administration of estradiol, compared with those that 
occur with Premarin, were well analyzed 3y Schindler 
et al., ? who showed that orally administered noncon- 
jugated estradiol and estrone sulfate have a kinetic pat- 
tern similar to that shown in this study. 

The three transdermal delivery rates produced av- 
erage levels of urinary estradiol conjugates in the range 
of 1, 2, and 4 pg/gm of creatinine, respectively. Similar 
levels of urinary estradiol conjugates (1 to 5 wg/gm) 
have been measured during the follicular phase in pre- 
menopausal women (CIBA-GEIGY, data on file). The 
oral preparations of 1.25 mg of conjugated equine es- 
trogens and 2 mg of micronized estradiol resulted in 
levels that peaked at 38 and 55 yg/gm oF creatinine, 
respectively. The relative amounts of urinary estradiol 
excreted reflect the respective total doses administered 
(0.025 to 0.1 mg/day transdermally; 1.25 |~0.7 mg as 
estrone sulfate] to 2 mg/day orally). 

Other metabolic effects. With all dcsage forms, there 
was no relationship between the decrease in the con- 
centrations of gonadotropins and estrone; in other 
words, estradiol and not estrone appears to be effective 
at the pituitary-hypothalamic level. This provides evi- 
dence that the high concentrations of estrone and es- 
trone sulfate’ ™ achieved with oral estrogens are not 
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Fig. 9. Interconversions of estrone sulfate (E,SO,), estrone 
(E), and estradiol (E,). Figures given are [plss values, and 
arrow size is proportional to respective [p]ys values. (Reprinted 
with permission from Longcope C. The metabolism of estrone 
sulfate in normal males. J Clin Endocrinol Metab 1972;34:113- 
22.) 


practically effective per se; the estrone and estrone sul- 
fate function as a large precursor pool with slow con- 
version rate to estradiol" (Fig. 9). 

The oral route of administration for estrogens is, 
obviously, inefficient and gives rise to a nonphysiologic 
pattern of metabolites. The high first-pass conversion 
of estradiol to estrone and estrone sulfate, and the high 
total amount of estrogens that have to be metabolized 
by the liver are reflected in nonphysiologic elevation of 
liver proteins, such as sex hormone binding globulin 
and other carrier proteins. The most notable of these 
is renin substrate, a hormone involved in the regulation 


‘of blood pressure.“ * On the other hand, efficacy at the 


hypothalamic level is probably regulated by estradiol, 
as evidenced by similar serum levels achieved by the 
different routes. 

The continuous administration of 178-estradiol af- 
forded by the transdermal formulation was shown pre- 
viously to control menopausal flushes effectively, as 
demonstrated objectively by skin thermography."* Sub- 
cutaneous implants of 178-estradiol resulted in similar 
plasma levels of estradiol and control of hot flushes, 
which recurred when the levels of estradiol fell below 
35 pg/ml. The same study also demonstrated that 
transdermal 178-estradiol improved vaginal cytolegic 
findings from an atrophic state to a state comparable 
to that of the follicular phase. 
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CORRESPONDENCE 





Failure of Lasix to induce a fetal diuresis. 


To the Editors: 
The recent report of Romero et al.-{Antenatal di- 


agnosis of renal anomalies with ultrasound. III. Bilat- 


eral renal agenesis. AM.J OBSTET GYNECOL 1985; 
151;38-43.) included an addendum suggesting that ma- 
ternal administration of furosemide may not induce 
fetal diuresis. This addendum contradicted the evi- 
dence presented by Wladimiroff' indicating a furose- 
mide-induced diuresis based on ultrasound determi- 
nation of hourly fetal production rates. The fact that 
Wladimiroff did not use a control population intro- 
duces an undefined variability and makes suspect the 
conclusion. Furthermore, in the study of Kurjak et al.? 
maternal furosemide administration did not result in 
a significant change in hourly fetal urine production as 
determined by ultrasound (treated value.was 110% + 
24% of controls). 

Although the ovine placenta is structurally different 
from the hurnan placenta, fetal urine production can 
be monitored directly in the chronically catheterized 


ovine model. To determine whether furosemide ad- 


ministration to the pregnant ewe affects fetal urine out- 
put, two time-dated pregnant ewes of a gestational age 
of 120 days underwent hysterotomy with insertion of 
maternal and fetal venous and arterial catheters. and 
fetal bladder catheter (cystotomy). Following 5 days of 
recovery, fetal urine was drained for 40 minutes to 
empty the bladder. After a control period of 60 minutes 
during which fetal urine was collected at 10-minute 
intervals, furosemide (50 mg) was administered intra- 
venously | to the ewe. During the subsequent 60 minutes, 
wé noted no change in fetal urine volume or osmolality. 
We recognize the preliminary nature of these studies. 
Nevertheless, in view of the report of Romero et al. we. 
believe that further evaluation of the fetal furosemide- 
diuresis test is necessary before it is accepted as valid. 
Michael G. Ross, M.D. 
M. Gore Ervin, Ph.D. 
Rosemary D. Leake, M.D. 
Department of Pediatrics 
University of California (Los Angeles) School of Medicine 
1000 West Carson Street 
Torrance, California 90509 
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Reply 
To the Editors: 

We would like to thank Drs. Ross, Ervin, and Leake 
for their interest in our work. Their experimental data 


confirm the report of Chamberlain et al.' indicating the 
failure of furosemide to augment fetal urinary pro- 
duction when administered to the pregnant ewe. Per- 
haps this observation. can be explained by the poor 
transplacental crossing of furosemide in the ovine 
model. Indeed, Chamberlain et al. did not find furo- 
semide in the fetal venous plasma using an assay with 
a sensitivity of 100 ng/ml. They noted that diuresis 
could be inconsistently induced even after direct fetal 
administration of the drug in doses of >3 mg/kg. The 
value of these interesting observations to human preg- 
nancy remains to be established because there are data 
to support the view that furosemide does cross the hu- 
man placenta. Beermann et al.? have reported cord 
levels of 330 to 340 ug/ml between 8.5 and 9.5 hours 
after maternal oral ingestion. However, no drug was 
detected w:thin the first 4 hours of oral administration. 
Our reported experience suggests the potential un- 
reliability of the furosemide test to discriminate be- 
tween oligohydramnios caused by renal structural ab- 
normalities and that associated with other causes. For 
these reasons we believe that the test should undergo 
careful scientific scrutiny in human pregnancy before 
its continued application in the differential diagnosis 
of severe cligohydramnios. 
Roberto Romero, M.D. 
` John C. Hobbins, M.D. 
Section of Maternal-Fetal Medicine 
Department of Obstetrics and Gynecology 
Yale University School of Medicine 
339 FMB 
P.O. Box 3333 
New Haven, Connecticut 06510-8063 
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Strict clinicopathologic criteria in the diagnosis 

of partial hydatidiform mole: A plea renewed 
To the Editors: 

The article of Drs. Teng and Ballon entitled “Partial 
hydatidiform mole with diploid karyotype: Report of 
three cases” (AM J OBSTET GYNECOL 1984, 150:961) de- 
scribes three pregnancies that each manifested a sep- 
arate fetus with a normal placenta, accompanied by 300 
to 400 gm of molar tissue. These conceptuses are not 
partial moles but are the result of a twin pregnancy in 
which one of the twins happens to be a complete mole. 
(The latter seems to be a fair assumption in view of the 
subsequent clinical history and gross morphology cited 
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by the authors; unfortunately, histologic appearar-ces 
are ‘omitted i in the paper.) Normal twins with a comp ete 


mole are rare, but many examples exist in the litereture.. 


An old classical article from 1966 documents 37 czses 
of single placentas with a normal fetus accompaniz— by 
a mole,’ and a recent, more modern review is pro” ded 
by Fisher et al.? These authors also.cite a case of their 
own in which chromosomal analyses proved the tæally 
paternal origin of the complete mole and a ncrmal 
mother/father origin of the fetus. Nowhere in tke lit- 
erature is the condition described by Teng and. Bellon 
referred to as a partial mole, including the four.pa=ers 
cited in their article. The partial mole entity was de=ned 
2 years ago by a World Health Organization sciextific 


group’ as a conceptus with a fetus (alive or dead żnd 


a single placenta with focal hydatidiform change cf the 
villi in the presence of focal (often inconspicuous: tro- 
phoblastic hyperplasia. i i 
The authors state that “several patients have cevel- 
oped malignant sequelae after:the diagnosis of inm- 
` plete mole” but provide no reference(s) in the literazare 
to document this statement. Whilé several cases ci re- 
sidual trophoblastic disease are on record,’ no une juiv- 
ocal case of choriocarcinoma has been described te date 
(Looi and Sivanesaratnam* ` describe a unique caz in 
which the patient had a partial mole and was founz to 


have choriocarcinoma more than | year later. Waat 
makes this case equivocal i is that the patient was urder . 


no surveillance for some 25 weeks in the interim be- 
tween the observation of the partial mole and the di- 


agnosis of chorionic cancer). A further statement cf he, 


aüthors that the diagnosis of twin gestation would not 
alter the clinical management also calls for a comreent, 
because in cases diagnoséd late in pregnancy? a zre- 
fully monitored, short waiting period might possibly 
allow the normal twin to reach viability. 

The purpose of this letter is to plead that bòt Ta- 
diologists and obstetricians observe the distinction 2e- 
tween the two molar syndromes and that they take ato 
account their separate morphology and distinct clirical 
profiles.’ The occurrence of twinning may obvio—sly 
add to the usual diagnostic difficulties in molar p-3g- 
nancies and calls for special vigilance on the par of 
sonographer and clinician. 


A. E. Szulman, WEB. ` 


Urvashi Surti, PD. 
Department of Pathology 
University of Pittsburgh 

School of Medicine 
Magee-Womens Hospital 
Pittsburgh, Pennsylvania 15213 
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Reply 

To the Editors: 

_ The entity discussed in our paper is baséd on the 
World Health Organization definition of a partial hy- 
datidiform mole, namely, the coexistence of a fetus with 
a single placenta i in which the villi have undergene the 
changes described. Kajii’ proposed, based on a study 
of 1918 induced and spontaneous abortions, that moles 


. be classified into two clinically and histologically distinct 


categories known as complete moles and partial moles. 
A partial mole has both hydropic and normal villi and 
can be associated with'an amniotic membrane, umbilical 
cord, and even a fetus. It has a variety of karyotypes, 
predominantly triploidy. 

There are many references to partial mole requiring 
chemotherapy after evacuation. (Ref 2, 3, 4) The de- 
cision to treat. patients with noh-metastatic hydatidi- 
form mole is based on a plateau or rise in the serum 
level of hCG and not on the presence.or absence of a 
coexisting’ fetus. As we have stated, the possibility of 
these pregnancies representing twin gestations cannot 
be excluded; however, the clinician must be aware that 
mere coexistence of fetus with a molar pregnancy does 
not obviate the need for diligent monitoring of the 
serum level of hGG. Nae a 

Nelson N. H. Teng, M.D., Ph. D. 
Samuel C. Ballon, M.D. 
Department of Gynecology and Obstetrics 
Section of Gynecclogic Oncology 
Stanford University School of Medicine 
Stanford, California 94305 
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Vulvar effects of the toilet tissue observaticnal 

routine in the practice of natural family planning 
To the Editors: 

The Creighten University Natural Family. Planning 
Education and Research Center has developed a stan- 
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dardized, objective, technical, case-managed approach 
to the delivery of natural family planning. services.’ 
Highly sophisticated, didactic educational processes are 
used in the training of teachers. Scientific objectivity 
and reproducibility of results are stressed throughout 
the I-year course of teacher training. One training tool 
used to achieve the standardization and reproducibility 
is the “observational routine” of mucus observation. 

This routine of mucus observation consists of having 
the client wipe the interlabial sulcus of the vulva from 
the urethra through the perineal body with flat layers 
of white, unscented toilet tissué to determine the pres- 
ence or absence of mucus before and after urinating, 
before and after bowel movements, before going to 
bed, after bearing down, and before bathing, shower- 
ing, or swimming. If mucus is present, she is to wipe 
until the mucus is gone. After wiping, the client ob- 
serves the toilet tissue. The observation is then noted 
mentally until the end of the day when the “most fertile 
sign” of the day is recorded on the chart according to 
a vaginal discharge recording system. A 100% compli- 
ance with this observational routine is considered man- 
datory. The client following this observational routine 
of mucus surveillance wipes, in the prescribed manner, 
an average of 18 times per day. 

After I instructed 27 clients who then used the 
Creighton method, 10 clients (37%) developed either 
a vulvar irritation or a persistent discharge of mucus 
or both. Three clients (11.1%) developed only an ir- 
ritation. Three clients (11.1%) developed only a per- 
sistent mucus discharge. Four clients (14.8%) developed 
both the irritation and the persistent mucus discharge. 
In every instance the vulvar irritation and/or persistent 
discharge cleared spontaneously when the client dis- 
continued the tissue-wiping observational routine. 

Additionally, in four of the 10 clients exhibiting these 
problems, who had been wiping correctly for periods 
of from 3 months to | year, a 3 mm punch biopsy was 
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taken from the medial aspect of the labia minora. These 
biopsies were. examined by a dermatopathologist and 
revealed histopathologic findings consistent with lichen 
simplex chronicus: 

- Toilet tissue is made from processed and honna 
treated paper pulp. It is produced by the fining and 
processing -cf billions of individual microscopic wood 
slivers. Dyes are used to obtain color and even to in- 
crease its appearance of whiteness. The softness of the 
tissue is stressed in manufacturer’s advertisements for 
obvious réasons, but because of what it is and how it is 
made, it is an abrasive. 

The purpose of this letter is to alert the profession 
toa heretofore unreported cause of unexplained vulvar 
irritation and/or persistent “mucus” discharge that is 
of vulvar or-gin, not cervical or vaginal, and strongly 
appears to be causéd by the excessive wiping of the 
interlabial sulcus of zhe vulva with an abrasive substance 
in an observational routine associated with a particular 
method of natural family planning. 

We would be interested: in learning whether others 
have observed similar changes and/or complaints and 
whether further i investigation into this phenomenon is 
indicated for more precise definition. 

Charles W. Norris, M.D. 
West Slope Professional Building 
3170 S.W. 87th Street 
P. O. Box 25481 ` 
Poriland, Oregon 97225 
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(approximately 20 days after your receipt of the’announcement). You may cancel yoursubscription atany time. The new volume may be examined 
on approval for 30 days, may be returned for full credit, and if retumed Year Book will then remove your. name as a subscriber. Return postage is 
guaranteed by Year Book to the Postal Service. . > 











To order simply mail in this form or call TOLL-FREE 800- .. Name 
621-9262 Monday.through Friday {Continental U.S., Virgin ` . 
Islands and Puerto Rico only); Illinois residents call’ ` Address 
COLLECT 312-726-9746, . ‘ ME 
f : i City/Stat 
~ 1985 Year Book of Obstetrics and Gynecology® (5-85) > f ys ao er i ; 
Practitioner- $39.95* Resident- $27.50* | Zip i ae Phone 
1984 Year Book of Obstetrics and Gynecology® (5-84) + . nS i . 
___Practitioner-$39.95* ____Resident-$27.50* . © Mail to: 
___ 1983 Year Book of Obstetrics and Gynecology® (5-83) ; YEAR BOOK MEDICAL PUBLISHERS 
___Practitioner-$39.95* __- Resident-$27.50* _ #35 EAST WACKER DRIVE ` 
~ Please enter me as a permanent subscriber to the |‘ ‘ i CHICAGO, ILLINOIS 60601 


above books(s). 


| Prices quoted arein U.S. dollars. Canadian orders will bebilledin || 
Canadian funds at the approximate current exchange rate A 


small additional charge will be made for postage and handlirig. J7 
illinois and Tennessee residents will-be billed appropriate sales . nee os OM apo ae bee MBa mie 
tax. All prices quoted shied to changer ` O coe Aa Se os AOE HES a i NCI 
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CLINICAL GENETICIST 


The Baystate Medical Center is seeking a Clinical’ 


Geneticist for its regional program serving a popu- 
lation of 850,000 in Western Massachusetts. Re- 
sources include the regional program in Ultrasound 
and the recent development of the Cytogenetics 
Laboratory. Responsibilities include the regional 
satellite clinics, hospital consultation service (new- 
born as well as adult), membership on the Perinatal 
Team, medical student, resident and outreach edu- 
cational programming and clinical investigation. 
Academic appointment and salary are competitive 
and based on prior experience. s4 
Reply to: 
Paul von Oeyen, M.D. 
Chief, Maternal-Fetal Medicine 
(413) 787-5323 
or 
Karen Ferroni, M.D. 
Director of Antepartum Testing Unit 
(413) 787-5345 
Department of Obstetrics and Gynecology 
BAYSTATE MEDICAL CENTER 
759 Chestnut Street 
Springfield, MA 01199 


An equal opportunity employer M/F/H. 


OBSTETRICIAN-GYNECOLOGIST 


Board certified or eligible to join an existing Obste- 
trician-Gynecologist in an expanding multi-special-~ 
ty practice in Northern Wisconsin. The staff also 
includes five Family Practitioners, four internists, 
one General Surgeon, one Radiolocist, and two 
Physician Assistants. Clinic adjoins a JCAH accred- 
ited hospital. Community of 3,000 with a service 
area of 25,000. Competitive salary and compre- 
hensive fringe benefits. Area offers family oriented 
lifestyle and extensive recreational opportunities. 


Send curriculum vitae to: 


Robert DeMott, M.D. 
Marshfield Clinic-Ladysmith Center 
906 College Avenue West 
Ladysmith, WI 54848 
or call collect (715) 532-6651 














OB/GYN SPECIALISTS 


Multispecialty group in midwestern 
university city with FFS and HMO 
seeks BC/BE OB/GYN to join estab- 
lished department. Liberal benefits, 
guaranteed salary 1st two years. 


Send CV to: 


John W. Willis, M.D., Chairman 
Staff Development Committee 
Central Ohio Medical Group 
497 East Town Street 
Columbus, Ohio 43215 





OB-GYN 


SHARE Health Care Associates, PA., 
a physician managed multi-specialty 
group practice in Minneapolis-St. 
Paul, is now seeking BE/BC obstetri- 


cian-gynecologists for immediate hir- 
ing. 


Please send CV to: 


James Mueller, M.D. 
SHARE Health Care Associates, PA. 
1020 Bandana Boulevard West 
St. Paul, Minnesota 55108 





Review Course 


University of Southern California School of Medicine and 
Department of Obstetrics and Gynecology, The Fifteenth 
Annual Reviaw Course in Obstetrics and Gynecology, 
November 11-15, 1985, Pasadena Hilton Hotel, Pasa- 
dena, California. Tuition: $500 (includes lunches and 
educational materials) Credit: 38 hours AME/CMA Cate- 


gory | 


Review Course for Gynecologic Pathology, Saturday, No- 
vember 16, 1985, Pasadena Hilton Hotel, Pasadena, 
California. Tuition: $90 (includes lunches and educational 
materials) Credit: 6 hours AMA/CMA Category | 


Other USC OB/GYN Offerings: Perinatal Medicine, Feb- 
ruary 8-14, 1986, Royal Lahaina Hotel, Maui, Hawaii. 


Contact: Associate Dean, USC School of Medicine, 
Postgraduate Division, 2025 Zonal Ave., KAM 307, 
Los-Angeles, CA 90033. (213) 
224-7051. TOLL FREE’ 
TELEPHONE NUMBER FOR 
REGISTRATION (800) 421-6729 
Nationwide, (800) 321-1929 
Within California. VISA and 
MASTERCARD accepted. 


































Obstetrics & 
Gynecology 





You are acifted physician, board certified or eligible. 
You are ready; to establish a practice, or you're dissatisfied 
with the limitations of your current practice. You are 
searching for an outstanding career opportunity that 
combines the chance to practice superior, compassionate 
women’s healthcare with the ability to use the latest 
equipment in a state-of-the-art facility. 

The affiliation with our innovative, rapidly-expanding 
group affords you these opportunities and more: a facility 
equipped to perform laser surgery, laparoscopy, 
hysteroscopy, colposcopy, fetal monitoring. Excellent 
benefits including paid professional liability insurance, 
bonuses, educational programs, travel and expenses, 
health insurence, vacation and sick time. Opportunities 
for research and university affiliation. A variety of loca- 
tions for practice. 

The WOMEN’S MEDICAL CENTER OF AMERICA 
offers these opportunities to the exceptional physician. 


For consideration, reply to: 


Womens Medical Center 


of America 
3451 66th Street North, St. Petersburg, Florida 33710 














COME TO FLORIDA! 


OBSTETRICIAN/ 
GYNECOLOGIST 


EXCEPTIONAL CAREER 
OPPORTUNITY!! 


Board certified or board eligible OB/GYN 
physician ta join active established group 
practice in growing east coast central Florida. 


Modern free standing birthing center. Pro- 
gressive 303 bed acute care hospital with in- 
tensive care nursery facilities. Excellent finan- 
cial package and fringe benefits offered. 


Please send curriculum vitae to: 
William C. Strain 
Director of Physician Recruitment 
Wuesthoff Hospital 
P.O. Box 6 
Rockledge, FL 32955 
or call 
(305) 636-2211 ext. 3574 

















COLLEGE OF PHYSICIANS & SURGEONS OF COLUMBIA UNIVERSITY 


25th ANNUAL REVIEW COURSE 
IN 
OBSTETRICS AND GYNECOLOGY 


October 21 through 25, 1985 
(Monday-Friday, 8:00 A.M.-5:30 PM.) 











35 Credit Hours, Category 1, A.M.A.’s Physician's Recognition Award; 35 Cognates by 
American College of Obstetrics & Gynecology: and 35 Elective Credits from the 
American Academy of Family Physicians. 





















FEE $595 (residents $295); includes syllabus, luncheons, and refreshments 
MORTIMER G. ROSEN, M.D., associates, and the following guest lecturers: 


THEODORE BARAMKI, M.D. MARVIN KIRSCHNER, M.D. 
JEROME BELINSON, M.D. ROBERT KNUPPEL, M.D., M.PH. 
FRANK CERVERNAK, M.D. LUIGI MASTROIANNI, JR., M.D. 
CARMEL J. COHEN, M.D. ROBERT S. NEUWIRTH, M.D. 
DWIGHT P CRUIKSHANK, M.D. ROY PETRIE, M.D. 
JOHN H. GROSSMAN, HII, M.D., Ph.D. STANLEY ROBBOY, M.D. 
GARY HODGEN, M.D. M. LEON TANCER, M.D. 

JAMES JONES, M.D. GERSON WEISS, M.D. 


Survey of the major clinical and pathological problems pertaining to the female reproductive 
system. Designed fr practicing clinicians and for candidates for the Board Examinations. 
Emphasis is placed 3n the diagnosis and management of obstetrical and gynecological disorders, 
including infertility, endocrine problems and malignant diseases. A review of gynecologic pathol- 
ogy is included. Modern advances in basic knowledge and application to clinical practice is 
stressed, The course is divided as follows: gynecological oncology, perinatal medicine, fetal and 
maternal medicine reproductive endocrinology and gynecological surgery and infertility. The 
First Annual Raymond L. Vande Wiele Memorial Lecture will be presented by Luigi 
Mastroianni, M.D. on Wednesday, October 23rd, at 1:30 p.m. 


Contact: ELIZABETH C. GERST, Ph.D., Assistant Dean for Continuing Education, 630 
West 168th Street, N.Y., N.Y. 10032; telephone (212) 305-3682. 
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- OBSTETRICS- 
GYNECOLOGIST 


Marshfield Clinic, a multispecialty group 
practice of 225 physicians is seeking an 
additional Obstetric-Gynecologist to join 
its expanding 11 member OB/GYN De- 
partment. Large regional referral center 
practice with a high risk program. Adjæ 
cent hospital includes a Level III Perinatal 
Center and a 22 bed Neonatal Unit. Teach- 
`. ing and research opportunities also exist 


Send curriculum vitae to: 


Michael L. Stevens, M.D. 
Chairman, Department of Obstetrics 
and Gynecology 
Marshfield Clinic 
1000 North Oak Avenue 
Marshfield, Wisconsin 54449 
or call collect (715) 387-5161 
























OBSTETRICS-GYNECOLOGY 


BOARD CERTIFIED OR BOARD. ELI- 
GIBLE - OBSTETRICIAN-GYNECOLO- 
GIST — PREFERABLY UNIVERSITY 
- TRAINED — NEEDED IN A SIX PHYSI- 


PHYSICIAN PRIVATE FEE-FOR-SER- 
VICE MULTISPECIALTY GROUP. 
GUARANTEED BASIC INCOME PLUS 
ATTRACTIVE INCENTIVE ARRANGE- 
MENT. A 400-BED HOSPITAL ADJA- 
CENT TO THE CLINIC CONTAINS. 
WELL-EQUIPPED STATE OF THE ART 
OBSTETRICAL SUITE. 






Medical Director 
TROVER CLINIC 
Madisonville, Kentucky 42431 
(502) 825-7469 
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CIAN SECTION OF OB-GYN IN A 90- į. 





REPRODUCTIVE 
ENDOCRINOLOGIST 


The Division of Reproductive Endocrinology ` 
änd: Department of Obstetrics and Gynecol- 
ogy at Mount Sinai Hospital, a 385 bed teach- 


‘ing hospital, affiliated with the University of 


Connecticut School of Medicine, is seeking a 


.board eligible or recently certified Reproduc- 


tive Endocrinologist. Academic rank and sal- 
ary are negotiable, depending upon qualifica- 
tions. Interested individuals may call at (203) 
242-6201, or forward their C.V. to: 


Augusto P. Chong, M.D., Director 
Division of Reproductive Endocrinology 
and Fertility 
Deparment of Obstetrics and Gynecology 
Mount Sinai Hospital 
500 Blue Hills Avenue 
Hartford, CT 06112 


An Equal Opportunity Employer. 


UNIVERSITY of VERMONT 
College of Medicine 


The Department of Obstetrics and Gynecology, University 
of Vermont College of Medicine is expanding the Division 
of Maternal Fetal Medicine and is seeking the following: 
. 1) Director of Obstetrics and Division of Maternal 
i Fetal Medicine ‘Board certification required) 
2) Staff Perinatologist (Board eligible/certified) 


Candidates’ should demonstrate interest and ability in 
high risk obstetrics and clinical and/or basic science re- 
search. The division will consist of four full-time perinatol- 
ogists and three full-time research faculty. 


Academic rank and salary competitive and negotiable. 


Respond with curriculum vitae to: 
Danie! H. Riddick, MD, Ph.D., Chairman. 
* Department of Obstetrics and Gynecology 
MFU - Patrick 541 
Medical Center Hospital of Vermont 
111 Colchester Avenue 
Burlington, Vermont 05401 


Deadline for applications is October 1, 1985. The Uni- 


versity of Vermont is an equal opportunity employer. 
Women and minorities are encouraged to apply. 





NEW! 
MEDICAL DISORDERS IN 
OBSTETRIC PRACTICE 


Edited by Michael de Swiet, M.D., 
F.R.C.P.; with 9 contributors. 

“The fact that two lives are at risk, 
and the varying physiology during the 
course of pregnancy and post partum 
make the bravest of us need a source 
of help and instruction. The book 
edited by Michael de Swiet fulfills this 
role admirably . . . the book as a 
whole is excellent and highly recom- 
mended. It is a book to buy.” (The 
Lancet) 

See the book that spans the field.: 
From breathlessness in pregancy to 
management of drug dependent 
pregnant women, it covers the entire 
gamut of medical disorders in your 
OB patients. You'll find the latest 
details on such problems as auto- 
immune hemolytic anemia and SLE, 
amniotic fluid embolism, treatment of 
acute or chronic thromboembolism, 
treatment of heart failure and dys- 
rhythmias during pregnancy, pre- 
eclampsia and its complications, 
acute renal failure and septic shock, 
systemic lupus erythematosus, 
obstetric management of diabetes, 
endemic goiter, acute adrenal failure, 
metabolic bone disease, myasthenia 
gravis, and much more! 

“The physiology of the pregnant 
woman is so altered, and the con- 
straint of the welfare of the fetus is so 
important, that. . . the two widely 
different fields of obstetrics and 
medicine are needed . . . . | hope 
that the obstetrician who may not 
always have. optimal support, will find 
practical answers to his medical 
problems here.” (Michael de Swiet, 
from the Preface) 

1984. 534 pages, 53 illustrations. 
(B-1263-2) Mosby distributes this 
Blackwell Scientific Publication. 
$58.95, 


ve time, call FREE: 
100-345-8500, ext. 15. 

r hotline is open 24 hours a day, 
lays a week, 
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YES! Please send my 30-day office trial zopy of: 
| O DESWIET (8-1263-2) $58.95 


O MasterCard Q VISA 


Exp. date 





© Eill me, plus shipping charges O Payment enclosed 


Card # 





Name 
Address 
City 
State Zip 






































I Add me to your mailing list. (No purchese nacessary) 


Specialty 





To properly process Purchase Orders and for more personal service, mail this coupon to: Linda 
Anderson, “he C.V. Mosby Company, 11830 Westline Industrial Dr., St. Louis, MO 63146, 

30-day approval good in U.S. and Canada. PRICES SLIGHTLY HIGHER OUTSIDE U.S. Outside U.S. 
and Canada, please pay by check or money order in dollar equivalent. ALL PRICES SUBJECT TO 


CHANGE. Add applicable sales tax. BAM-008-031-03 C 
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FLORIDA. . |. 
IMMEDIATE OPENING 






Gyn-Reproductive 
_ Endocrinologist- 
Microsurgeon 


` Womens Medical Center of America is seeking a giftec. 
specialist in the field of women’s health care. Our state-or 
the-art facility is equipped to perform microsurgery, lase- 
surgery, laparoscopy, hysteroscopy, sonography and f 
colposcopy. NE cr eS : 

- Here on Florida’ fast-growing coast, you'll find 
a bright, sunny economic outlook as well as excellent 
cultural, educational and recreational offerings. 

Candidates must be sub-specialty board certified or - 

eligible with a major interest in microsurgery or laser 
microsurgery. Benefits include: paid professional liability 
insurance, bonus, educational program, travel and 
expenses, health insurance, vacation and sick time. 





> Fo consideration, reply to: l , 
Womens Medical Center 
-of America 
3451 66th Street North, St. Petersburg; Florida 33710 














-PERSONALIZED 
LIBRARY CASES 


Keep your personal copies of AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY in these specially 
designed library file cases. Designed to keep your journal 
copies near at hand in your office. library, or home.. 

Your case is heavy bookbinder’s board in rich red Kivar 
cover. Files are scuff-resistant and washable. 

Lettering is stamped in gold leaf and the cases make a fit 
companion for the most costly binding. ; 

Files are reasonably priced—only $6.95 each, postpaid (3 
for $20.00, 6, for $36.00). Add $2.50 postage per case for 
orders outside U. S. Prepayment must be in U. S. funds 

‘only. Satisfaction unconditionally guaranteed or your 
money back! Use the coupon for prompt shipment. 





Jesse Jones Box Corporation (est. 1843) 
P. O. Box 5120 
. Philadelphia, Pa. 19141 


Please send me, postpaid -m library cases for 
AMERICAN JOURNAL OF OBSTETRICS AND ; 
GYNECOLOGY at $6.95 each (3/$20.00, 6/$36.00.) 


O NEW SIZE (814" x 11”) 3 casestyear 
© OLD SIZE (714" x 1042”) copies prior to 1975 
(2 cases/year) 


` Name mm 
„Address 
City m 
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IN GRIEF: 

TRIPHASIL*—6 brown tablets containing 0.050 mg levonorgestrel with 0.030 mg ethinyl estradiol, 5 white tablets 
containing 0.075 mg fevonargestre! with 0.040 mg ethinyl estradiol; 10 light-yellow tablets containing 0.125 mg 
levonorgestrel with 0.030 mg ethiny! estradiol (7 light-green tablets containing inert ingredients are included in the 
28-day regimen)—~ Triphasic regimen À 

indications and Usage- TRIPHASIL® is indicated for the prevention of pregnancy in women who efect to use orai 
contraceptives (OC's) as a method of contraception 

Contraindications—OC's should not be used in women with any of the follwing conditicns: 1. Thrombophiebitis 
or thromboembolic disorders. 2. A past history of deep-vein thromboohietitis or thromboembolic disorders. 

3. Cerebrai-vascular or cororary-artery disease. 4, Known or suspected carcinoma of the breast. 5. Known or Sus- 
pected estrogen-dependent neoplasia. 6. Undiagnosed abnormal genital bleeding. 7. Known or suspected pregnancy 
{see Warning No. 5}. 8. Benign or malignant liver tumor which developed curing use of OC's or other estrogen- 
containing products 

Warnings 





Cigarette smoking increases the risk of serious cardiovascular side ettects from oral contraceptive use. 

This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite marked 

by women over 35 years of age. Women who use oral contraceptives should be strongly advised not 
smoke. 

The use of oral contraceptives is associated with increased risk of several serious conditions, including 

thromboembolism. stroke, myocardial infarction, hepatic aderoma. gallbladder disease, hypertension. 

Practinonirs prescribing oral contraceptives should be familiar with the following information relating to 
ese risks 





1. Thromboembolic Disorders and Other Vascular Problems—An increased risk of thromnoembolic and thrombotic 
disease associated with use of OC's is well established. Three principal studies in Great Britain and 3 in the U.S 
have demonstrated increased risk of fatal and nonfatal venous thromboembolism and stroke. both hemorrhagic and 
thrombotic. These studies estimate that users of OC's are 4 to 11 times more likely than nonusers to develop these 
diseases without evident cause. 
CEREBROVASCULAR DISORDERS—In a collaborative American study of cerebrovascular disorders in women with 
and without predisposing causes. it was estimated that the risk of hemorrhagic stroke was 2.0 times greater in users 
than nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater n users than in nonusers 
MYOCARDIAL INFARCTION (Mi)—An -ncreased risk of MI associated with the use of OC's has been reported, 
confirming a previously suspected association. These studies, conducted in the UK, found, as expected, that the 
greater the number of underlying risk tactors for coronary-artery disease (cgarette smoking, hypertension, hyper- 
Cholesterolemia. obesity, diabetes, history of pre-eclamptic toxemia) the higher the risk cf developing MI, regardless 
of whether the patient was an OC user or not. OC's, however, were found to be a clear additional risk factor, In terms 
of relative risk, it has been estimated that OC users who do not smoke (smoking is considered a major predisposing 
condition to Mi) are about tw:ce as likely to have a fatal Mi as nonusers who do not smoke. OC users who are also 
smokers have about a 5-fold ncreased risk of fatal MI compared to users who do not smoke, but about a 1 . 
fold increased risk compared to nonusers who do not smoke. Furthermore, amount of smoking is also an i 
factor. in determining importance of these relative risks, however, baseline rates for various age groups mu 
given serious consideration. Importance of other predisposing conditions mentioned above in determining rel 
and absolute risks has not as yet been quantified; quite likely the same synergistic action exists, but perhaps t 
lesser extent. 
RISK OF DOSE--In an analysis of data derived from several nationa: adverse-reaction reporting systems. British 
investigators concluded that risk of thromboembolism, including coronary thrombosis, is directly related to dos 
of estrogen in OC's. Preparations containing 100 mcg or more of estrogen were associated with higher risk of 
thromboembolism than those containing 50-80 mcg. Their analysis did suggest, however. that quantity of estrogen’: 
may not be the sole factor involved, This finding has been confirmed in the U.S. 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A large prospective study carried out in the 
UK estimated the mortality rate per 100.000 women per year from diseases of the circulatory system for users and 
nonusers of OC's according to age, smoking habits. and duration of use. Overall excess death rate annually trom 
circulatory diseases for OC users was estimated to be 20 per 100.000 (ages 15-34—-5/100,000; ages 35-44—33/ 
100,000; ages 45-49 140/100,000), risk being concentrated in older women, in those with long duration of use 
and in cigarette smokers. It was not possible, however, to examine interrelationships of age. Smoking. and duration 
of use, nor to compare effects of continucus vs. intermittent use ough the study showed a 10-told increase 
in death due to circulatory diseases in users for 5 or more yegi ese deaths occurred in women 35 or older. 
Until larger numbers of women under 35 with continuo: 0 more years ave available, itis not possible to 
assess magnitude of relative risk for this younger g dilable Gata from a variety of sources have been ana- 
lyzed to estimate risk of death associated with va éthods of contraception. Estimates of risk of death for each 
method include combined risk of contraceptiv öd (e.g.. thromboembolic and thromb 
OC's) plus risk attributable to pregnancy or in event of method failure. This fatter r 
ness of method, The study concluded tha ty associated with ali methods of birth con 
that associated with childbirth, with th n of OC's in women over 40 who smoke. Lowe 
associated with condom or diaphrag ‘ed up by early abortion. Riskof thromboembolic al 
associated with OC's increases after about 30 and, for MI, is r increased by hypert 
ory of pre-eclamptic toxemia. and'éspecially cigarette smol 
anitestations of thromboembolic and thrombotic disorders (e 
rovascutar insufficiency, coronary occlusion, retinal thrombosi 
ese occur or be suspected, the drug should be discontinued immi 
urgery thromboembolic complications has been reported in OC userg.: 
it least 4 weeks before surgery of a type associated with increased ri 
ization. 
ISK OF VASCULAR DISORDERS—Findings from one si a, 
nd another in the U.S. concerning MI suggest an increase@) 
f discontinuation of the OC's. In the British study, risk of cel 
OC users tor at least 6 yas atter discontinuation, In the 
years old who had used OC's fi 
inconsistent with other publish 
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with breast nodules, fibrocystic 
elect to use OC's 

4, Hepatic Tumors—Benign hepati 
showed that OC's with high harmony 
benign, hepatic adenomas may rupt 
reported in short-term as well as lon 


nd to be associated with use of OC's. One study 
ency were as: d with higher risk than lower potency OC's. Although 
may cause death through intra-abdominal hemorrhage. This has been 
ies relate risk with duration of use of OC's. the nsk 
being much greater after 4 or more yi c adenoma is rare, it should be considered in women 
presenting abdominal pain and tendernégs, abdominat mass or shock. A tew cases of hepatocellular carcinoma 
have been reported in women on OC's, Réfatiénship of these drugs to this type of malignancy is not known 
5. Use in or immediately Preceding Pregnancy. Birth Detects in Offspring. aad Malignancy in Female Offspring 
Use of female sex hormones—both estrogenic and progestational agents —curing early pregnancy may seriously 
damage the offspring, it has been shown tnat females exposed in utero to diethylstiibestrcl. a nonsteroidal estrogen, 
have increased risk of developing in later Ide a form of vaginal or cervical cancer ordinarily extremely rare. This nisk 
has been estimated to be of the order of 1:n 1,000 exposures or less. Although there is nc evidence now that OC's 
further enhance risk of developing this type of malignancy, such patients shouid be monitored with particular care 4 


they elect to use OC's. Furthermore, 30 to 90% of such exposed women have been found to have epithelial changes 
of the vagina and cervix. Although these changes are histologically benign, itis not known whether this condition is 
a precursor of vaginal malignancy. Male children so exposed may develop abnormalities of the urogenital tract 
Although simitar data are not available with use of other estrogens. t cannot be presumed they would not induce 
similar changes. An increased risk ol congenital anomalies, including heart defects and limb defects, has been 
reported with use of sex hormones, including OC's, in pregnancy. One case-control study estimated a 4.7-fold 
increase in risk of limb-reduction defects in infants exposed in utero to sex hormones (OC s, hormonal withdrawal 


tests for pregnancy, or attempted treatment for threatened abortion). Some exposures involved only a few days 














Data suggest that tisk of timb-reduction defects in exposed fetuses is somewhat less than. in 1.000 live births. In 

the past, female sax hormones have been used during pregnancy in an attempt to treat threatened or habitual 

abortion. There is considerable evidence that estrogens are ineffective for these e kons: and there is no evidence 

from well-controliad studies that progestagens are effective. There is some evidencétnat triploidy and possibly other 
pes of polyploidy are increased among abortuses from women who beco “Shon after ceasing OC s 
mobryos with these anomalies are virtually always aborted spontaneously. re is an overall increase in 

spontaneous abortion of pregnancies conceived soon after stopping OC’s is s recommended that, tor 

any patient who has missed 2 consecutive periods, pregnancy shouid be rul ntinuing OC's. If the 

patient has not adhered to the prescribed schedule. the possibility of pregnal sidered at time of first 

missed period, and further use of OC's should be withheld unti! pregnancy Hf pregnancy is 

confirmed. the patient should be apprised of the potential risks to the fetus, a continuation of the 

pregnancy should bediscussed. It is also recommended that women who dis intent of becoming 

pregnant use an alternate form of contraception for a period of time before att Many clinicians 

recommend 3 months, although no precise information is available on which t ministration of 

progestogen-estregen combinations to induce withdrawal bieeding should not b 

6. Gallbladder Disease-—Studies report increased risk of surgically confirmed gai 

and estrogens. in one study, increased risk appeared after 2 years’ use and doub! 

the other studies. increased risk was apparent between 6 and 12 months’ use. 

7, Carbohydrate and Lipid Metabolic Eftects—~Decrease in glucose tolerance has bi 

percentage of patients on OC's. For this reason, prediabetic and diabetic patients s 

on OC's. increases in triglycerides and total phospholipids have been observed in pa 

were performed with Triphasil and no significant alterations in lipid metabolism were 

increase in triglyceride levels in 1 study. Clinical significance of these findings remain: 

8. Elevated Blood Pressure—Increase in blood pressure has been repo 

hypertension may occur within a few months of beginning OC's. in the i 

hypertension is low in users and may be no monet than that of a compa: group of no: 

increases, however, with longer exposure, and in the 5th year of use is 242 to 3 times the 

tst year, Age is also strongly correlated with development ot hypertension in OC users. Wi 

had hypertension during pregnancy may be more likely to develop elevation of blood pressure 

sion that develops as.a result of taking OC's usually returns to normal atter discontinuing the d 

9. Headache-~-Onset or exacerbation of migraine or development of headache of a new pattern y 

persistent, or severe, requires discontinuation of OC's and evaluation of the causes 

10. Bleeding Irreguiarities-~Breakthrough bleeding, spottingyand amenorrhea a 

discontinuing OC's. In breakthrough bleeding, as in all case ular vaginal bl 

should be borne in mind. In undiagnosed persistent or rec 

diagnostic measures are indicated to rule out pregnancy or 

change to another OC may solve the problem. Changing to 

useful in minimizing menstrual irregularity, should be done 

thromboembolic disease. Women with past history of oligort 

without reguiar cycles may have a tendency to remain anovut 

OC's, Women with these preexisting problems should be advi 

methods. Post-use anovulation, possibly prolonged. may al 

11. Ectopic Pregnancy—Ectapic agi 

12. Breast-feeding--OC's given 

quality of breast milk. Further 

mothers on OC's: effects, if an 

has been weaned 

Precautions—GENERAL—1, A 


bserved in a $igniticant 
g be carefully Gfiserved while 
on OC's. TAfge studies 
except for 
defined. 


ho previguisly have 
LOC's, Hyperten- 


e failures 

crease quantity and 

ified in the milk of 

e. defer OC's until infant 


initiation of OC's. 


abdomen and pelvic organs, In 
prescribed for longer than 1 year: 


ar 


g uterine leiomyomata may increase in size. 
served and the drug discontinued if depression 
while an OC's should stop OC's and use an 

plated 
rescribed with caution, and only with careful 
y fluid retention, such as convulsive disorders, 


aa-aoTmal tryptophan metabolism which may result in a relative pyridoxine 
ficance is undetermined. 

may be depressed by OC's. Since the pregnant woman is predisposed to development of 
cidence of folate deficiency increases with increasing gestation, it is possible that if a woman 
ly after stopping OC's, she may have a greater chance of developing folate deficiency and 

to this deficiency. 

td be advised of OC therapy when relevant specimens are submitted 

ind liver-function tests and blood components may be affected by estragen-containing OC's. 
phthalein retention. 

in and factors VII, VIH, IX, and X; decreased antithrombin 3: increased norepinephrine- 

juced platelet aggregability. 

Increased thyroid-binding globulin (TBG) leading to increased circulating total-thyroid hormone. as measured by 
otein-bound iodine (PBI), T4 by column, or T4 by radioimmunoassay, Free T3 resin uptake is decreased, reflecting 
e elevated TBG: free T4 concentration is unaltered. 

d. Decreased pregnanediol excretion 

























| e. Reduced response to metyrapone test 


information for the Patient~-See Patient Package Labeling 
Drug interactions—Reduced etficacy and increased incidence of breakthrough bleeding have been associated with 
concomitant use ot rifampin. A similar association has been suggested with barbiturates, phenylbutazone, phenytoin 
sodium, ampicillin and tetracycline 
Carcinogenesis---See Warnings section for information on carcinogenesis 
Pregnaacy-~Category X. See Contraindications, Warnings 
Nursing Mothers—~See Warnings 
Adverse Reactions—An increased risk of these serious adverse reactions has heen associated with use of OC's (see 
Warnings). thrombophiebitis, pulmonary embolism, coronary thrombosis, cerebral thrombosis, cerebral hemor- 
ge. hypertension, gallbladder disease. benign hepatomas, congenital anomalies. There is evidence of an asso- 
ion between the following conditions and use of OC's although additional confirmatory studies are needed: 
Ateric thrombosis, neuro-ocular lesions, e.g., retinal thrombosis and optic neuritis 
lowing adverse:reactions have been reported in patients on OC's and are believed to be drug-related. Nausea 
vomiting, usually the most common adverse reactions, occur in approximately 10 percent or less of patients 
‘tne first cycle. Other reactions, as a general rule, are seen much less frequently or only occasionally. 
Gasti tinal symptoms (such as abdominal cramps and bloating). breakthrough bleeding, spotting, change in 
menstiial iow, dysmenorrhea, amenorrhea during and after treatment. temporary infertility after discontinuance of 
treatment: edema: chloasma or melasma which may persist, breast changes: tenderness, enlargement, and secre- 
tion; change in weight {increase or decrease). change in Cervical erosion and cervical secretion; possible diminution 
in lactation when given immediately postpartum; cholestatic jaundice, migraine increase im size of uterine leiomy- 
omata; rash (allergic); mental depression: reduced tolerance to carbohydrates; vaginal candidiasis; change in 
corneal curvature (steepening}, intolerance to contact lenses. The following adverse reactions have been reported in 
users of OC's, and the association has been neither confirmed nor refuted: premenstrual-like syndrome, cataracts, 
changes in libido, chorea, changes in appetite, cystitis-like syndrome, headache. nervousness. dizziness, hirsu- 
tism, loss of scaip nair, erythema multiforme. erythema nodosum. hemorrhagic eruption. vaginitis. porphyria 
Acute Overdose—Serious ili effects have not been reported following acute ingestion of large doses of OC's by 
young children. Overdosage may cause nausea, and withdrawal bleeding may occur in females 
Dosage and Administration—For maximum contraceptive effectiveness, Triphasil must be taken exactly as directed 
and at intervals not over 24 hours. (If Triphasil is first taken later than first day of first menstrual cycle of medication 
of postpartum, contraceptive reliance should not be placed on it unti after the first 7 consecutive days of use. 
Possibility of ovulation and conception prior to initiation of medication should be considered.) 
Anytime patient misses 1 or 2 brown, white or light-yellow tablets, she should also use another contraceptive 
method until she has taken a tablet daily for 7 consecutive days 
For full details on dosage and administration see prescribing information in package insert 
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| From Wyeth. 
The First Oral Contraceptive 


| . to Adjust 
Both Estrogen and Progestogen 


Timed to follow normal estrogen patterns 


ethinyl estradiol 
mm normal estrogen 


5 days/40:mcg " 


6 days/30 mcg 10 days/30 meg 


levon 
= normal progesterone 


10 days/0.125 mg 


Lowest total hormonakdose ever in a combination OC—with | 
performance benefits of higher dose products: 


@ High level of efficacy 
@ Low incidence.of breakthrough bleeding* 


g 
Levonor 


" d and ethinyl 
estradiol 
tablets— Wyeth 

Triphasic AA 
regimen 


fh: and 28-day regimens tuned to her ti m ing 


ious as well as minor advers#reactions have ; j 
n reported following the use of all oral contraceptives. - See important information on.adjacent page. 
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A choice that’s right | 





for both of you. 


29% lower progestin dose than1/35: 


Full-cycle breakthrough bleeding 
control equal to 1/35! 


Unique“low-higher-low” phasing 
for extra mid-cycle protection. 


Norethindrone-based for low 
metabolic impact?’ 


Supplied in the patient-preferred 
Wallette" pill dispenser: 


Serious as well as minor side effects have been reported 
following the use of all oral contraceptives. These include 
thromboembolic disease. Please see brief summary of 
full prescribing information on next page. 


1. 1/35 formulations contain 1.0 mg norethindrone with 0.035 mg ethinyl 
estradiol. BTB comparisons are based on the first three cycles of use. 
Data available from Syntex Laboratories, Inc. 

2. Wynn V, Niththyaranthan R: The effect of progestins in combined oral 
contraceptives on serum — with hie reference to high-density 
lipoproteins. Am u Obstet Gynecol 142:766-772, 1982. 

3. Wynn V: Effect of duration of low-dose oral contraceptiva administration 
on carbohydrate metabolism. Am J Obstet Gynecol 142:739-746, 1982. 

4. In an independen: survey the Wallette™ pill dispenser was preferred to 
the Ortho Dialpak by 7 out of 10 prospective OC patients. Data avail- 
able from Syntex Laboratories, Inc. 


g Syntex Laboratories, Inc. 
L SYNTEX | Pelo Alto, California 94304 © 1985 Syntex Laboratories, Inc. 


TRI- NORINYL 


(NORETHINDRONE AND ETHINYL ESTRADIOL) 
Because your common goal is confidence. 








TRI- NORINYL” 21-Day Tablets (each blue tablet contains 
norethindrone 0.5 mg with ethiny! estradial 0.035 mg and each 
green tablet contains norethindrone 10 mg with ethinyl 
estradiol 0.035 mg 

TRI- NORINYL” 28-Day Tablets (each blue tablet contains 
norethindrone 0.5 mg with ethinyl estradiol 0.035 mg, each 
green tablet contains norethindrone 10 mg with ethiny! 
estradiol 0.035 mg, and orange tablets are inert) 
BREVICON* 21-Day Tablets (norethindrone 0.5 mg with 
ethinyl estradiol 0.035 mg.) i 
BREVICON” 28-Day Tablets (21 norethindrone 0.5 mg with 
ethinyl estradiol 0.035 mg. tablets followed by 7 inert tablets) 
NORINYL" 1 + 35 21-Day Tablets (norethindrone 1 mg. with 
ethinyl estradiol 0.035 re D 

NORINYL” 1 + 35 28-Day Tablets (21 norethindrone 1 mg. 
with ethinyl estradiol 0.035 mg. tablets followed by 7 


inert tablets) ; 
NORINYL” 1 + 50 21-Day Tablets. (norethindrone t mg, with 


mestranol 0.05 mg.) . 
NORINYL” 1+ 50 28-Day Tablets (21 norethindrone 1 mg. 
with mestrano! 0.05 mg. tablets followed by 7 inert tablets) 
NORINYL” 1 + 80 21-Day Tablets (norethindrone 1 mg. with 
‘estranol 0.08 ma) i 
NORINYL” 1 + 80 28-Day Tablets (21 norethindrone 1 mg. 
with mestrano! 0.08 mg. tablets followed by 7 inert tablets) 
NORINYL” 2 mg. Tablets (norethindrone 2 mg. with 
mestranol 0.1 mg.) 
NOR-Q.D.” (norethindrone) Tablets 0.35 mg. 
indications Prevention of pregnancy. DOSE-RELATED RISK OF THROMBO- 
EMBOLISM. Because studies have shown a positive association between OC 
estrogen dose and risk of thromboembolism, it is prudent to minimize estra- 
gen exposure. Prescribe an OC with the least amount of estrogen compatibie 
2 with an acceptable pregnancy fate and patient acceptance. Start new users on 
<: OCs containing 0.05 mg or less ot estrogen. 
Contraindications: 1. Known or suspected pregnancy (see Warning #5). 2. 
Thrombophiebitis or thromboembolic disorders. 3. Past history of deep vein 
thrombophlebitis or thromboembolic disorders. 4. Undiagnosed abnormal gen- 
i.. itat bleeding, 5. OCs should not be used by women who have or have had any of 
oy the following: a. cerebral vascular or coronary artery disease, including 
Myocardial infarction. b. known or suspected carcinoma of the breast, e. 
“KNOWN or suspected estrogen dependent neoplasia. d. benign or malignant 
iver tumor that developed during use of OCs or other estrogen containing prod- 
ucts. 


WARNINGS: Cigarette smoking increases the risk of serious cardiovascular 
side effects trom OC use. This risk increases with age 














The use of OCs is associated with increased risk of several serious con- 
ditions. including thromboembolism, stroke, myocardial infarction. liver 
tumor, gall bladder disease. visual disturbances, fetal abnormalities, and 
hypertension. Practitioners prescribing OCs should be familiar with the 
allowing information relating to these risks. 


‘1. Thramboembolic Disorders and Other Vascular Problems: An increased tisk 
of thromboembolic and thrombotic disease associated with OC use is estab- 
. lished. One study demonstrated an increased relative risk for fatal venous 
th lbolism and several studies demonstrated it for non-fatal venous 
thromboembolism, They estimate that OC users are 4-11 times more likely than 
nonusers to develop these diseases without evident cause. One British study 
reported an excess death rate of 40% in OC users. most of which resulted from 










cardiovascular disease. Another British study showed a lower death rate in OC. Su 


users than controls; an increase in cardiovascular deaths was seen but was 
statistically significant. A U.S. prospective study failed to disclose, it 
mortality rates from cardiovascular disorders, but a subset 
retrospective, case-control study showed significant ince 
thromboembolism. CEREBROVASCULAR DISORDERS: 
demonstrated an increased relative risk for stoke: 













studies. in an American stucy of cerebrovascular aS i eri with and 
without predisposing causes, relative risk 0f. rhai Stroke was estimatad 
as 2.0 times greater and throm! ae times eae in users 
than nonusers. A British long-term, fo } study reporte 78 a higi 

Significant association between OC use and stroke, Anothe ad soe 
gested an association in 1974, but the numbe yali to esti- 
mate the risk. Subarachnoid hemorrhage has bedt $ho based by OC 
use in British and American studies. Smoking alone incr lence of these 







i aeeidents, smoking and pill use appear to increage risk more than either alore. 
“MYOCARDIAL INFARCTION. (MI). inerea: k of MI associated with 
0G use has been reported. One British st nd that the greater the number 
oof underlying risk factors for coronary artery disease (cigarette smoking, 
hypertension, hypercholesteroiemia, bana diabetes, history of preeclamptic 
toxemia) the higher the risk of developing MI, regardiess of OC use, OCs were 

an additional risk factor. in terms of relative risk, it has been estimated that 
honsmaking OC users (smoking is considered a major predisposing condition to 

Mil) are twice as likely to have a fatal MI as nonsmoking nonusers. OC uses 
who are smokers have a 5-fold increased risk of fatal infarction compared to 
nonsmoking users, and a 10-12-told increased risk compared to nonsmoking 
nonusers. The number of cigarettes smoked is important. In determining the 
importance of these relative risks, baseline rates for various age groups must 

be considered. (Estimates are based on British vital statistics which show acute 

MI death rates 2-3 times tess than in the U.S. so U.S. death rates could be 
higher.) importance of other predisposing conditions in determining relative and 
absolute risks has not been quantified, other synergistic actions may exist. 
RISK OF DOSE. Using data from several national adverse reaction reporting Sys- 
tems, British investigators concluded that risk of thromboembolism, inetud- 

ing coronary thrombosis, is directly related to estrogen dose in OCs, OCs with 
“0.1 mg or more of estrogen were associated with a higher risk of thromboembo- 
lism. than those containing 0.05-0.08 mg but quantity of estrogen may not 
be the sole factor. This was supported by a U.S. study. A British study founda 

“o> positive association between dese of progestogen or estrogen and certain 
“thromboembolic conditions Swedish authorities noted decreased raportiag 
=. Of thromboembolic episodes when higher estrogen preparations were no 
“dgnger prescribed. Caretul epidemiological studies to determine degree of 
So thromboembolic disease risk associated with progestagen-only OCs have not 
2 baen done. Thromboembolic disease has been reported in women using these 
“o products, and they should not be considered free of excess risk. PERSISTENCE OF 

- RISK. wo studies have suggested an increased risk may persist for 6 years ater 
discontinuation of OC use for cerebrovascular disease and 9 years tor MI; anothar 
sted persistence of risk for subarachnoid hemorrhage. ESTIMATE 
Jo OF EXCESS MORTALITY FROM CIRCULATORY DISEASES. A large British 
prospective study estimated mortality rate per 100,000 women per year from 

“3 “Qiteulatory system diseases for OC users and nonusers according to age, smek- 
ing habits, and duration of use. The overall annual excess death rate tor CC 
“users was estimated to be 20/100.000 (ages 15-34—5 100,000; ages 
+ 85-44—-33/100,000; ages 45-49——-140/100, f Risk is concentrated in lorg- 
Tem users and in smokers, and may persist ater OC discontinuation. Although 
the study showed a 10-fold increase in death due to circulatory diseases in 
users for 5 or more years, afi occurred in women 35 or older. An update pro- 
vided the following rates: ages 15-34—-1/6700 for nonsmokers and 1/2000 

for smokers; ages 45 and over-—~1/2500 for nonsmokers and 1/500 for 
Smokers. Risk appeared to increase with parity, but not with duration of use 
Until more women under 35 with continuous use for 5 or more years are avail- 
able, it is not possible to assess relative risk for this age group. Data from a 
variety of sources have been analyzed to estimate risk of death associated 
with various methods of contraception. Estimates include combined risk of the 
contraceptive method (e.g., thromboembolic and thrombotic disease for OCs) 
pius risk attributable to pregnancy or abortion if the method fails (which 
varies with the effectiveness of the contraceptive method). Data are shown 

in Table 1 below. The study concluded that mortality associated with ail contra- 
ceptive methods is below that of childbirth, except for OCs in women over 40 
who smoke. (Rates given for pill onlysmokers for each age are for smokers 

~ as aclass. For “heavy” smokers (more thun 15 cigarettes a day). rates would 
be about doubie; for “light” smokers (less than 15}, about half.) The lowest 
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mortality is with me condom or diaphragm backed up by early abortion. 
The study also concluded that OC users who smoke, especially over 30, nave 
greater mortality risk chan OC users who do not smoka 


Table 1. Risk of thramboembolic and thrombotic disease associated with OCs 
increases with age after 30 and, for MI, is further inereased by hypertension, 
yperlipidemias. owesity, diabetes. or history of presclamptic toxemia. and 
especially by smoieng. The following chart gives a gross estimate of risk of 
death from circulatary disorders associated with OC use. 
SMOKING HABITS AND OTHER PREDISPOSING 
CONDI GNS -RISK ASSOCIATED WITH USE OF OCs 


Below 30 30-39 











Heavy smokers 





Light smokers 0 
Nonsmokers 

{no predisposing conditions) [$] C.D C 
Nonsmokers 

{other predispos:ng conditions) c C8 B.A 





A-—Use associatedwith very high risk 
3-—Use associatedawith high risk 
Use associatedwwth moderate risk 
O—Use associatedewith low risk 


Physician and patient should be alert to earliest maniiestations of thrombsem- 
ofic and thrombote disorders (e.g. thrombophlebits, pulmonary embousm, 
cerebrovascular inautficiency, goronaty occlusion, ‘retinal thrombosis, and 
mesenteric thrombnsis). Should any of these occur or be suspected, discon- 
tinue OC immediatery. A 4-6 fold increased risk of post-surgery thromboembolic 
complications has agen reported in OC users. If feasible, discontinue OCs at 
least 4 weeks belce Surgery associated with increased risk of thromboem- 
bolism or prolonged ammobilization. Before resuming OC after major surgery 
of bedrest, balance risks of post-surgery thromboembolic complications with 
contraceptive need: Jata suggest varicose veins substantially increase risk of 
Superficial venous thrombosis of the teg, the risk depending on severity of the 
varicosities. 2. Ocular Lesions. Neuro-ocular lesions such as optic nevritis 
of retinal thrombosis. have been associated with OC use. Discontinue GC if 
there is unexplained. sudden or gradual, partial or complete toss of vision: 
onset of proptosis o: diplopia: papitledema: or retimal vascular lesions; and 
institute appropriate diagnostic and therapeutic measures. 3. Carcinoma: 
Long-term continuous administration of natural or synthetic estrogen in cer- 
tain animals increases certain tumors, benign or malignant, such as breast, 
cervix, vagina. uteras, ovary, pituitary and liver. Certai: synthetic progestogens, 
none currently in GCs, increase the incidence at mammary nodules, benign 
and malignant, in cogs. Several retrospective case-control studies reported an 
increased relative risk (3,1-13.9 times) associating endometrial carcinoma with 
prolonged use of «strogens in postmenopausal women. One publication re- 
ported the first 30 cases submitted to a registry of cases of adenocarcinoma 
of the endometrium in women under 40 on OCs. Of the adenocarcinomas 
found in women without predisposing risk factors for adenocarcinoma of the 
endometrium (e.g. iregular bleeding when OCs were first given, polycystic 
avaries), nearly aiboccurred in women who had used sequential OCs, which 
are no banger marketed. No statistical association has been reported sug- 
gesting an increased risk of endometrial cancer in users of conventional com- 
‘dination or progestagen-only OCs. although individual cases have been reported. 
Studies fave shows rmo increased risk of breast cance’ to OC or estrogen, user 
One study found m» overall increased risk of breast cancer in OC. ofS: 
greater risk was saggested for OC users with documented heni 
ease and for long-term (2-4 years) users, Another st f 
breast cancer among grandmothers or aunts Was, sigi 
among breast caneer patients who had usedi 

more years than arsong nonusers wi 7 
an increasing risk of breast 
which increased with 


















extended (over 6 

ciated with a 

of benign: estudy 
ntrols and 












fiel thyroid cancers, A pro- 
plas an increase in severity 
d Hs competed with nonusers. This 

4-A years of use. Nonreversal of dys- 
if úse was suggested to predict progres- 







nodules, fibrocystiy disease or abnormal mammograms with particular care, 
4. Liver Tumors: Sudden severe abdominal pain or shark may be dua to rupture 


Although an uncommon lesion, it should be considered in women presenting 
with an “acute abcomen,” The tumor may cause semous or fatal hemorrhage. 
Patients with liver umors have demonstrated variable Clinical features which 
may make preoperative diagnosis difficult. Some cases presented because of 
right upper quadrant masses. while most had signs and symptoms of acute 
intraperitoneal henwomrhage. Routine radiological ans laboratory studies may 
not be heiptut Liver scans may show a focal defect. Hepatic arteriography may 
be usefu! in diagncsing primary fiver neoplasm. 5. Use in or Immadiately Pre- 
ceding Pregnancy, Birth Defects in Offspring, and Malignancy in Female Oft- 
spring: Use of temale sex hormones-—estrogenic ane progestational agerts— 
during early pregnaney may sericusly damage the offspring. Females exposed 
in utero to diethyist:tpestrol. a nonsteroidal estrogen have an increased risk of 
developing in tater tife a form of vaginal or cervical cancer that is ordinarily 
extremely rare. This risk has been estimated to b: of the order of 1/1000 
exposures or tess. Although there is no evidence tha! OCs further enhance the 
risk of developing this type of malignancy, such OG users should be moni- 
tored with particular care. A high percentage of wemen exposed to digthy!- 
Stitbestro! (30-90% tave epithelial changes of the vagina and cervix Although 
these changes are -istotogically benign, It is not known whether they are a pre- 
cursor af vaginal malignancy, Male children so exposed may develop uro- 
Genital tract abnormalities. Although similar data ase not available on ether 
estrogens, it cannot be presumec that they would not induce similar changes. 
Increased tisk of congenital anomalies, including heart and limb defects has 
been reportes folicowng use of sex hormones, including OCs. in pregnancy. 
One case-control study estimated a 4 7-told increased relative risk of limb- 
redustion detects in infants exposed in utero to sex hormones (OCs, hor 
Monal withdrawal ‘ests for pregnancy or attempted treatment for threatened 
abortion). Some exposures involved only a few days of treatment. Data sug- 
est risk of limb-reduction detects in exposed fetuses is somewhat less than 
U1000 live births im a targe prospective study. eardiovascular detects in 
children born to women who received tamale hormonas., including OCs, during 
early pregnancy acourred at 18 2/1000 births, compared to 7.81000 for 
children not so expesed in utero. These results are statistically significant. 
A Welsh study foune a statistically significant excess of neural tube detects 
among offspring ct prior OC users (within 3 months) than among controls 
The incidence of twin births may de increased tor women who conceive shartly 
after discontinuingeOS use. in the past. temale sex hormones were used during 
pregnancy in an attempt to treat threatened or haditual abortion. There is 
evidence that est s are ine‘fective, and there 5 no evidence trom well 
controlled studies that progestegens are effective Jor these uses. There is 
some evidence that triploidy and possibly other types of polyploidy are 
increased among abortuses from women who become pregnant soon after 
ceasing OCs. Emervos with these anomalies are wittuaily always aborted 
Spontaneously Whether there is an overall increase in spontaneous abortion 
OF pregnancies comceived soon after stopping OCs is unknown. if the patient 
has not adhered to the prescribed schedule. consider possible pregnancy 
at the first missee period (or 45 days from the last menstrual period if pro- 
gestogen-only OCs are used) and discontinue OC use until pregnancy has 
bees ruled out. Fo any patient who has missed twoeconsecutive periods. rule 








but A, 













ut pregnancy before continuing the OC. If pregnancy is confirmed, tell the 
patient about potential risks to the fetus and discuss advisability of continuing 
the pregnancy. Women who discontinue GCs to become pregnant should use 
an alternate form of contraception for a period of time before attempting to ton- 
ceive. & 3-month period is supported by a study suggesting increased tre- 
quency of neural tube defects in women impregnated during the first 3 months 
after cessation of OC use. Do not use progestogen-anly or progestogen- 
estrogen combinations to induce withdrawal bleeding as a pregnancy test. 
6. Gali Bladder Disease: Studies report increased risk of gall bladder disease 
in OC oF estrogen users. In one study. an increased risk appeared after 2 years 
of use and doubled after 4-5 years. In another study, an increased risk was ap- 
parent between 6 and 12 months. 7. Carbohydrate and Lipid Metabolic Effects: 

lecause a decrease in glucose tolerance has been observed in a significant 
percemage of patients on OCs, prediabetic and diabetic OC users should be 
carefully observed. An increase in triglycerides and total phospholipids has 
been observed in OC users but its clinical significance is unknown. 8. Elevated 
load Pressure: An increase in blood pressure has been reported with OC 
use. Hypertension may occur within a few months of beginning OCs, In the 
first year of use, incidence of hypertension may be no higher in OC users than 
in nonusers. Incidence in users increases with exposure and in the filth year 
of use is 2.5-3 times that in the first year. Age is strongly correlated with 
hypertension in OC users. Women with a history of elevated blood pressure 
(hypertension), preexisting renal disease. history of toxemia or elevated blood 
pressure during pregnancy, familial tendency to hypertension or its conse- 
quences, or history of excessive weight gain or fluid retention during the men- 
strual cycle may be more likely to develop elevated blood pressure when 
given OCs and should be monitored ctosely Even though elevated bloed 
pressure may remain within the “normal” range, closely watch elevations, 
particularly for women with other risk factors for cardiovascular disease 
of stroke. High blood pressure may or may not persist after OC discontinu- 
ation. 9. Headache. Discontinue OC and evaluate the cause of onset or exac- 
erbaticn of migraine or development of a new pattern of headache which 
is recurrent, persistent. or severe. 10. Bleeding irreguiarities; Breakthrough 
bleeding, spotting, and missed menses often make users discontinue OCs. 
in breakthrough bleeding, as in all cases of irregular bleeding from the vagita, 
consider nonfunctional causes. In undiagnosed persistent or recurrent abnor- 
mal bleeding from the vagina, use adequate diagnostic measures to rule out 
pregnancy or malignancy. If pathology has been excluded, time or another 
formulation may solve the problem, While potentially useful in minimizing 
menstrual irregularity, change to an OC with a higher estrogen content only 
if necessary since this may increase risk of thromboembolic disease. Women 
with a story of oligomenorrhea or secondary amenorrhea or young women 
without regular cycles may tend to remain anovulatory or to become amenar- 
rheic after OC discontinuation. Women with these preexisting problems shouid 
be advised of this and encouraged to use other contraceptive methods. Post- 
use anovulation. possibly prolonged, may occur in women without previous 
irregularities, A higher incidence of galactorrhea and of pituitary tumors 
(e.g, adenomas) has been associated with amenorrhea in former users com- 
pared with nonusers. One study:tepasted a 16-fold increased incidence of 
pituitary prolactin-secreti Wg, patients with postpill amenor- 
thea when galactorrh 11. {nfèttility: There is evidence of impair- 
ing OCs in comparison with other 
t0 be independent of duration of use. 
i ith time, there is an appreciable difference in 
swotnen for OC and other groups 30 months atter dis- 
y control. For parous women the difference is not apparent 
5 after cessation of contraception. 12. Ectopic Pregnancy. Ector 
weil as intrauterine pregnancy may occur in OC failures. In progestogen- 
























"Only OC failures, the ratio of ectopic to intrauterine Pregnancies is higher thar in 


nonusers, since the drugs are more effective in preventing intrauterine than 
ectopic pregnancies. 13. Breast Feeding: OCs in the postpartum period may 
interfere with lactation by decreasing quantity and quality of breast milk A 
small fraction of OC hormonal agents has been identified m milk of mothars 
receiving OCs Effects, if any. on the breast-fed child have not been deter- 


i mined. If feasible, defer OC use until the intant has been weaned. Precautions 


GENERAL 1. Take a complete medical and family history betore starting OCs 
Pretreatment and periodic physical exams should include special reference to 
blood pressure, breasts. abdomen and pelvic organs, including Papanicolaou 
smear and relevant lab tests. As a general rule, OCs should not be prescribed 
for longer than 1 year without another physical. 2. Under the influence of 
estragen-progestogen preparations, preexisting uterine leiomyomata may 
enlarge. 3. Observe patients with a history of psychic depression and discon- 
tinue OCs if depression recurs to a serious degree. Patients becoming signif- 
icantly depressed while taking OCs should stop the OC and use an alternate 
method of contraception to determine whether the symptom is drug related. 
4. OCs may cause some fivid retention. Prescribe with caution, and onty with 
careful monitoring, in patients with conditions that might be aggravated by 
fluid retention, such as convulsive disorders. migraine syndrome, asthma 
or Cardiac, hepatic or renal insufficiency. 5. Patients. with a past history of jaun- 
dice curing pregnancy have an increased nisk of recurrence while using OCs. 
Discontinue OC if jaundice develops, 6. Steroid hormones may be poorly 
metabolized in patients with impaired liver function and should be admin- 
istered with caution in such patients. 7. OC users may have disturbances in 
normal tryptophan metabolism that may result in a relative pyridoxine defi- 
ciency, The clinical significance is unknown. 6. Serum folate levels may be 
depressed by OC use. Since the pregnant woman is predisposed to folate 
deficiency and incidence of folate deficiency increases with increasing gesta- 
tion, if a woman becomes pregnant shortly after stopping OCs. she may have 
a greater chance of developing folate deficiency and related complications. 
9, Advise the pathologist of OC use when relevant specimens are submitted. 
10. Certain endocrine and liver function tests and blood components may be 
atfected by estrogen-containing OCs. For example: a. Increased suttobromo- 
phthaiein retention. b. Increased prothombin and factors VII, VIH, IX and X; 
decreased antithrombin 3: increased norepinephrine-induced platelet aggrega- 
bility, c. Increased thyroid binding globulin (TBG) leading to increased circu- 
lating total thyroid hormone, as measured by protein-bound iodine (PBI), T4 
by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG, free T4 concentration is unaltered. d, Decreased 
pregnandiol excretion. e. Reduced response to metyrapone test. {. Increased 
phospholipids and triglycerides. g. Temporarily decreased glucose tolerance. 
11, Contact lens wearers who develop visual changes or changes in lens toler- 
ance should be assessed by an ophthalmologist and temporary or permanent 
cessation of wear considered, DRUG INTERACTIONS. OCs may be less effective 
and there may be increased breakthrough bleeding because of interactions with 
ritampin, isoniazid. ampicillin, tetracycline, neomycin, penicillin V, chtoram- 
phenicol, sulfonamides, nitrofurantoin, barbiturates, phenytoin, primidone, 
analgesics, tranquilizers, anti migraine preparations, and antihistamines. CCs 
may alter effectiveness of such other drugs as oral anticoagulants, anticonrul- 
sants, tricyclic anti depressants, antihypertensive agents (e.g., guanethidine), 
vitamins, hypoglycemic agents, tranquilizers, hypnotic preparations, and 
theophylline. CARCINOGENESIS See Warnings. PREGNANCY Pregnancy cate- 
gory X. See Contraindications and Warnings. NURSING MOTHERS See Con- 
traindications and Warnings. Adverse Reactions An increased risk of che 
following serious adverse reactions has been associated with OC use (see 
Warnings}: thrombophlebitis, thrombosis, pulmonary embolism, coronary 
thrombosis, cerebral thrombosis, mesenteric thrombosis, liver tumors, cerebral 
hemorrhage, hypertension, gall bladder disease, congenital anomaties, neuro- 
Ocular lesions, e.g., retinal thrombosis and optic neuritis, Raynaud's disease, 
arterial thromboembolism, The following adverse reactions have been reported 
in OC users and are believed to be drug related: bleeding irregularities (break- 
through bleeding, spotting, missed menses during treatment, amenorrhea 
after treatment), gastrointestinal symptoms, (nausea, vomiting, bloating, 
abdominal cramps), dysmenorrhea. infertility after discontinuance of treat- 
ment, edema, chloasma or melasma which may persist after drug is discontin- 
ued, breast changes (tenderness, enlargement, and secretion), intolerance to 
contact lenses, change in corneal curvature (steepening}, change in weight 
(increase or decrease), change in cervical erosion and cervical secretion, possi- 
bie diminution in lactation when given immediately postpartum, cholestatic 
jaundice, migraine. increase in size of uterine leiomyomata, rash (allergic), 
mental depression, reduced tolerance to carbohydrates, vaginal candidiasis, 
prolactin-secreting pituitary tumors, chilbfains. The following adverse reactions 
have been reported in OC users and the association has. been neither confirmed 
nor refuted: premenstrual-like syndrome, cataracts, changes in libido, chorea, 
changes in appetite, cystitis-like syndrome, headache, nervousness, dizziness, 
hirsutism, toss of hair, erythema multiforme, erythema nodosum, hermortha- 
gic eruption, vaginitis, porpyhria, impaired renal function, malignant nephro- 
sclerosis (hemolytic uremic syndrome). information tor the Patient (See Patient 
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< programs for laboratory & clinical settings 


and daily intensive practice sessions in a fully 
equipped laboratory. The course has been 


“approved for 35 hours of Category | Credit 
~ by the Continuing Education Committee. 


WRITE: 

Laboratory Director 
Microsurgery 

Ralph K. Davies Medical Center 
Castro & Duboce 

San Francisco, CA 94114 
































OBSTETRICIAN/ 
GYNECOLOGIST 


Board Certified or Eligible 












Lutheran General, a 700 bed teaching hospital 
affiliated with the University of Illinois College 
of Medicine, is seeking a generalist to join our 
hospital based clinical faculty to share in på- 
tient care and educational responsibilities in 
our recently approved Ob/Gyn residency pro 
gram. There are more than 3600 deliveries an- 
nually. Our Perinatal Center is the regional re- 
ferral facility for a service area with more than. 
12,000 annual births. Our labor and delivery. 
rooms are modern and fully equipped, with op- 
timal postpartum and gynecologic patient care 
areas. There is an 8-bed antenstal unit with the 
technology required to support tertiary care. 
There is an active ambulatory surgery unit, and 
committed operating rooms for gyn surgery. 
Perinatal activities include an outstanding ge- 
netics unit, a 36-bed NICU, and a Perinatologist 
and Gyn Endocrinologist, both hospital based, 









































ST. LOUIS GENERAL 
OBSTETRICS & GYNECOLOGY 


UNIVERSITY AFFILIATED PROGRAM 


‘Board eligible/certified obstetrics & gynecologist to join 


40 physician multispecialty group practice with 5 obste- 
‘tricians. Group practice is affiliated with a national HMO 
and is expanding its fee for service component. Position 


© requires clinical faculty appointment at Washington Uni- 


| versity School of Medicine. Work with residents, fellows 


and medical students. Some teaching expected. Some 
opportunities for clinical research. Department has 
strong quality assurance program. 


Benefits include paid malpractice, medical and dental 


--goverage,. 4 weeks vacation and educational and sick 
< leave. Generous retirement with full vesting in three 
years; Please write or call: 
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William Holcomb, M.D. 
Chief, Department of Ob/Gyn 
Medical Care. Associates 
100 North Euclid, Suite 808 
St. Louis, MO 63108 
314/658-5215 (collect) 





There are two community based oncologists, 
and laser facilities are available, 


Clinical responsibilities encompass the care of 
ambulatory and hospitalized patients in a5 per- 
son group practice, including normal and com- 
plicated pregnancies, health maintenance, 
family planning, infertility, and gynecology, in- 
cluding the evaluation of gynecologic cancer 
patients. Educational responsibilities include 
clinical teaching of Ob/Gyn, Family Practice, 
and Surgery residents and Medical Students, 
as well as participating in didactic teaching, 
lectures, and seminars. interest and experi 
ence in clinical research is valued as our: pro: 
grams mature and research studies become 
feasible. 


The hospital is located in an attractive north- 
west suburb of Chicago and offers a competi- 
tive salary and benefits package that is com-- 
mensurate with experience and qualifications. 
For consideration, please submit curriculum `- 
vitae to: John W. Grover, M.D., Chairman, Divi- 
sion of Obstetrics and Gynecology, or call 
312/696-6994. 


































Lutheran General 
Hospital 


1775 Dempster Street 
Park Ridge, IL 60068 
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AMERICAN HEART JOURNAL 
Monthly. Institutions: $81.00; Individuals: $46.00; 
Students, residents: $32.80. 


AMERICAN JOURNAL OF OBSTETRICS 
AND GYNECOLOGY 

< Semimonthly. Institutions: $91.50; Individuals: 
_ $56.50; Students, residents: $39.60. Official publica- 
: tion of the American Board of Obstetrics and Gyre- 
cology, The American Gynecological and 
Obstetrical Society, plus 32 regional societies. 


` CLINICAL PHARMACOLOGY AND 

THERAPEUTICS 

|. Monthly. Institutions: $93.00; Individuals: $58.00: 

{| Students, residents: $46.40. Official publication of 
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{1 — mental Therapeutics, American Society of Clinica! 
| Pharmacology and Therapeutics. 


_. THE JOURNAL OF ALLERGY AND 
CLINICAL IMMUNOLOGY 

Monthly.. Institutions: $75.00; Individuals: $40.00; 
_ Students, residents: $32.00. Official publication of 
the American Academy of Allergy and Immunology. 


~ JOURNAL OF THE AMERICAN ACADEMY 
OF DERMATOLOGY 
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the American Society for Surgery of the Hand. 
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ce and airmail delivery) available 
= cupon: request. All subscriptions are 
¿for one-year terms. Subscriptions 
may begin at any time. 
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1 7 AR specialty publications bringing important medical 
literature to over 150,000 worid-wide subscribers throughout the year. 


MOSBY journals provide information progressive physicians need to maintain a continuing-education 
program ir their specialty areas. 





















urnals 


Check the listing below for the journal publications of special interest to you. 


THE JOURNAL OF LABORATORY AND 
CLINICAL MEDICINE 

Monthly. Institutions: $91.00; Individuals: $56.00; 
Students, residents: $38.40. Official publication of 
the Central Society for Clinical Research. 


THE JOURNAL OF PEDIATRICS 
Monthly. Institutions: $77.00; Individuals: $42.00; — 
Students, residents: $30.00. 


THE JOURNAL OF THORACIC AND 
CARDIOVASCULAR SURGERY 

Monthly. Institutions: $98.00; Individuals: $63.00; 
Students, residents: $45.20. Official publication of 
The American Association for Thoracic Surgery and 
the Western Thoracic Surgical Association. 


SURGERY 

Monthly. Institutions: $79.75; Individuals: $44.75; 
Students, residents: $31.60. Official publication of 
the Society of University Surgeons, Central Surgical 
Association and American Association of Endocrine 
Surgeons. 


OTOLARYNGOLOGY—HEAD AND NECK 
SURGERY 

Eight times each year. Institutions: $90.00; In- 
dividuals: $55.00; Students, residents (non- 
Academy members): $44.00; Residents (Academy 
members): $20.00. 


JOURNAL OF VASCULAR SURGERY 
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NEW! 
MEDICAL DISORDERS IN 
OBSTETRIC PRACTICE 


Edited by Michael de Swiet, M.D., 
ERCP; with ¥ contributors. 
“The fact that two lives are at risk, 
and the varying physiology during the 
course of pregnancy and post partum 
make the bravest of us need a source 
of help and’instruction. The book 
edited by Michael de Swiet fulfills this 
role admirably . . . the book as a 
whole is excellent and highly recom- 
mended. It is a book to buy.” (The 
Lancet} 
See the book that spans the field.: 
From breathlessness in pregancy to 
management of drug dependent 
pregnant women, it covers the entire 
gamut of medical disorders in your 
OB patients. You'll find the latest 
details on such problems as auto- 
immune hemolytic anemia and SLE, 
amniotic fluid embolism, treatment of 
acute or chronic thromboembolism, 

| treatment of heart failure and dys- 

| rhythmias during pregnancy, pre- 

| eclampsia and its complications, 

| acute renal failure and septic shock, 
systemic lupus erythematosus, 
obstetric management of diabetes, 
endemic goiter, acute adrenal failure, 
metabolic bone disease, myasthenia 
gravis, and much more! 
“The physiology of the pregnant 
woman is so altered, and the con- 
straint of the welfare of the fetus is so 
important, that. . . the two widely 
different fields of obstetrics and 
medicine are needed. . . . | hope 
that the obstetrician who may not 
always have optimal support, will find 
practical answers to his medical 
problems here.” (Michael de Swiet, 
from the Preface) 
1984. 534 pages, 53 illustrations. 
(B-1263-2} Mosby distributes this 
Blackwell Scient fic Publication. 
$58.95. 
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‘MEDICAL COLLEGE OF VIRGINIA 
Gynecologist 

|- The Department of Obstetrics and Gyne- 

cology is accepting applications for a third 

| full-time faculty gynecologist. The suc- 

| cessful applicant will share in the supervi- 

sion of a comprehensive high volume 

gynecology service. Applicants should be 

certified by the ABOG or its equivalent 

< They must have teaching experience, ap- 

propriate technical skills, and interest ir 

4 clinical research. Academic rank will de- 
=- pend upon personal qualifications. 


| Interested candidates should send cur- 
= riculum vitae by March 31, 1986 to: 


Leo J. Dunn, M.D. 
Professor and Chairman 
Department of Obstetrics 

and Gynecology 
Medical College of Virginia 
P. 0. Box 34 
Richmond, Virginia 23298 








OBSTETRICIAN- 


Personable and industrious. ob- 
stetrician-gynecologist desired to 
join three physician department 
in 28-physician multispecialty 
group. Immediate practice oppor- 
tunity. Drawing area 185,000. 
Western slope of the Rockies. Ex- 
cellent hospital facilities. Superb 
living conditions. Unexcelled ski- 
ing and outdoor recreation. Pri- 
mary fee-for-service. HMO option. 
Please send curriculum vitae and 
references to: 
Mary K. Beard, M.D. — 
Ogden Clinic 
4650 Harrison 
Ogden, Utah 84403 








- Obstetrician’ 
| Gynecologist 


LARGE HOSPITAL-BASED HMO 


1. THE MICHAEL REESE HEALTH PLAN, 
a well-established and rapidly-expanding 
_ federally-qualified HMO seeks Board 

© Certified/Eligible Obstetrician/Gyne- 

_. cologists. The positions include both 

— Outpatient and hospital practice. 

- Remuneration is most competitive with 
academic and fee-for-service practices 

_ ~~ plus excellent fringe benefits. 


- : APPLICATION and C.V. should be sent to: 


Abraham Rubin, M.D., Chairman, 
oe Department of Obstetrics and Gynecology 


Michael Reese Health Plan 


2545 MARTIN LUTHER KING DRIVE 
CHICAGO 60616 


Equal opportunity employer mf 





















MATERNAL/ 
FETAL MEDICINE 


OB/GYN PERINATOLOGIST, board certified or 
eligible, for large perinatal center in San Fran- 
cisco: Large volume high-risk obstetric service; 
over 3,000:deliveries/year; Genetic Amniocen- 
tesis program; 4 year residency program jin. 
Ob/Gyn; 16 staff obstetricians in large mul- 
tispecialty group; excellent opportunity forclini- 
cal practice and research; academic appoint- 
ment available. Excellent starting salary and 
fringe benefits. 


Send inquiry and C.V. to: 
Ira Goilditch, M.D. 
Chief, Department of Ob-Gyn 
Kaiser Permanente: Medical Center 
2200 O'Farrell Street 
San Francisco, CA 94115 
or call (415) 929-4845. 



















THE 
PERFORMANCE 
IS RIGHT 


In clinical trials involving more 
than 10,000 women worldwide, 
NORDETTE proved to be a highly 
effective oral contraceptive with 
excellent cycle control and a very 
low incidence of common side 
effects, including breakthrough 
bleeding and spotting.* 


THE DOSAGE 
IS RIGHT 


Each tablet contains an ultra low 150 
mcg levonorgestrel and an ultra low 
30 mcg ethinyl estradiol. It’s the 
right dosage for the right balance 
throughout the cycle. 


THE CHEMISTRY 
IS RIGHT 


While some short-term studies'* 
have shown significant lipid 
changes, separate, carefully con- 
trolled long-term studies have 
shown no significant changes in 
total cholesterol, HDL cholesterol 
and triglycerides with NORDETTE 
at 12 months.*** 
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*Serious as well as minor adverse reactions have been reported 
following the use of all oral contraceptives. 


See important information on reverse page. 
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® 

each tablet contains 
0.15 mg levonorgestrel 
with 0.03 mg ethinyl 
estradiol, Wyeth. 
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THE ULTRA LOW DOSE ORAL CONTRACEPTIVE 
Available in 21-and 28-day dosage regimens. WITH THE RIGHT PROFILE. 
























kilications and Usage—-NORDETIE* is indicated tor the prevention of 
pregnancy in women who elgct to use oral contraceptives (OC's) as a 
-method of contraception, i 
an —0C's shouid not be used in women with any of the 
_-dollowing conditions: 1, Thrombophiebitis or thromboembolic disorders 
2, A past history of deep-vein thrombophlebitis or thromboembote diser- 
» ders..3, Cerebral-vascular or coronary-artery disease. 4, Known or sus- 
` pected carcinoma of the breast. 5. Known or suspected estragen-depen- 
dent neoplasia. 6. Undiagnosed abnormal genital bleeding. 7 Known or 
; . Suspected pregnancy {see Warning No. 5). 8. Benign or malignant iver 
-tumor which developed during use of OC's or other estrogen-containing 
products: 
‘Warnings 





‘|: Cigarette smoking increases the risk of serious cardiovascular 

ec Mde effects from oral use. This risk increases with 
age and with heavy smoking (15 or more cigarettes per day) and 
ds quite marked in womes over 35 years af age. Women who use 
oral should be strongly advised not to smoke. 
‘The use.of oral contraceptives is associated with increased risk of 
Several serious conditions, including thromboembolism, stroke. 
;- Myocardial intarction, hepatic adenoma, gallbladder disease, hyper- 
tension. Practitioners prescribing oral contraceptives should be 
““famuliar with the following information relating to these risks 


~~ oF synthetic estrogen :n certain animal Species increases frequency of 





1, Thromboembotic Disorders and Other Vascular Problems-—An 
increased risk of thromboembolic and thrombotic disease associated with 
use of OC's is well established, Three principal studies in Great Britain 
i and3 in the U.S. have demonstrated increased risk of fatal and nonfatal 
“> venous thromboembolism and stroke, both hemorrhagic and thrombotic 
These studies estimate that users of OC's are 4 to 11 times more hikely 
than nonusers to develop these diseases without evident cause 
CEREBROVASCULAR DISORDERS -In a collaborative American study of 
» Cerebrovascular disorders in women with and without predisposing 
“Causes, it was estimated that the risk of hemorrhagic stroke was 
2.0 times greater in users than nonusers and the risk of thrombotic 
troke was 4 to 9.5 times greater in users than in nonusers 
MYOCARDIAL INFARCTION (MI}~~An increased risk of Mi associated 
or with the use of OC's has been reported, confirming a previously sus- 
pected association. These studies, conducted in the UK. found, as 
~expected, that the greater the number of underlying risk factors for coro- 
>; Maryrartery disease (cigarette smoking, hypertension. hypercholesterole- 
“Mia, obesity, diabetes, history o? pre-eciamptic toxemia} the higher the 
tisk of developing MI, regardiess of whether the patient was an OC user 
ornot. OC's, however, were found to be a clear additional risk factor In 
terms of relative risk, it has been estimated that OC users who do not 
“smoke (smoking ss considered a major Predisposing condition to MI) are 
‘about twice-as likely to have a fatai MI as nonusers who do not smoke 
“OG users who are also smokers have about a 5-told increased risk of fatal 
‘Ml compared to users who do not smoke, but about a 10- to 12-told 
creased risk compared to nonusers. who do not smoke. Furthermore, 
amount of smoking is also an important factor. In determining importance 
of these relative risks, however, baseline rates for various age groups 
, Must be given serious consideration. Importance of other Predisposing 
+» Conditions mentioned above in determining relative and absolute risks hes 
~ notas yet been quantified: quite likely the same synergistic action exists. 
< but perhaps to a lesser extent. 
oo RISK OF DOSE~In an analysis of data derived from severa! national 
adverse-reaction reporting systems, British investigators concluded that 
L. fisk of thromboembolism, including coronary thrombosis. 1s directly 
“> related to dose of estrogen in OC's Preparations containing 100 mcg or 
5 more of estrogen were associated with higher risk of thromboembolism 
than those containing 50-80 meg. Their analysis did suggest, however, 
that quantity of estrogen may not be the sole factor involved. This finding 
» has been confirmed in the U.S. 
` ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES —A 
x large prospective study carried out in the UK estimated the mortality rate 
per 100,000 women per year from diseases of the circulatory system for 
users and nonusers of OC's according to age. smoking habits, and 
duration of use. Overall excess death rate annually from cucuiatary dis- 
‘eases for OC users was estimated to be 20 per 100,000 (ages 15-34-— 
+ $/100,000; ages 35-44—-33/100.000: ages 45-49— 140/100,000). risk 
being concentrated in older women, in those with long duration of use, 
and in cigarette smokers, It was not possible, however, to examine inter- 
relationships of age. smoking, and duration of use, nor to compare 
effects of continuous vs. intermittent use. Although the study showed a 
10-fold increase in death due to circulatory diseases in users tor § or 
more years. all these deaths occurred in women 35 or older. Until larger 
“numbers of women under 35 witn continuous use for 5 or more years are 
available, it is not possible to assess magnitude of relative risk for this 
younger group. Available data from a variety of sources have been ana- 
lyzed to estimate risk of death associated with various methods of contra- 
+ Géption, Estimates of risk of death tor each method include combined risk 
Of contraceptive method (e.g., thromboembolic and thrombotic disease m 
“the case of OC's} plus risk attributable to pregnancy or abortion in event 
of method failure This latter risk varies with effectiveness of method. The 
‘Study concluded that mortality associated with aif methods of birth con- 
trol is tow and below that associated with childbirth, with the axception of 
OC's in. women over 40 who smoke. Lowest mortaitty is associated with 
“Condom or diaphragm backed up by early abortion, Risk of thromboem- 
| cholic and thrombotic disease associated with OC's increases with age 
after about 30 and, for MI. is further increased by hypertension, hyper- 
holesterolemia, obesity, diabetes. or history of pre-eciamptic toxemia, 
ind especially cigarette smoking. Physician and patient should be alert to 
ifliest manifestations of thromboembolic and thrombotic disorders 
g:i thrombophlebitis, pulmonary embolism, cerebrovascular insuft- 
3 ciency, coronary occlusion, retinal thrombosis, and mesentenc thrombo- 
“Sis). Should any of these occur or be suspected, the drug should be 
“discontinued immediately, A 4- to 6-fold increased risk of postsurgery 
romboembolic, complications has been reported in OC users 
feasible. OC's should be discontinued at least 4 weeks before surgery 
fa type associated with increased risk of thromboembolism or pro- 
«longed iinmobihzation. 
(PERSISTENCE OF RISK OF VASCULAR DISORDERS —Findings from one 
‘study in Britain involving cerebrovascular disease and another in the U.S 
concerning MI suggest an increased risk of these conditions in users of 
OC's persists. after discontinuation of the OC's. In the British study. risk of 
cerebrovascular disease remained elevated in former OC users for at least 
years after discontinuation. in the U.S. Study, increased risk of Mi 
persisted for at least 9 years in women 40 to 49 years ald who had used 
OC's for 5 or more years. Findings in both studies require confirmation 
since they are inconsistent with other published information. 
2. Ocular Lesions—There have been reports of neuro-ocular lesions such 
-85 optic neuritis or retinal thrombosis associated with use ot OC's. Dis- 
continue OC's if there is unexplained, sudden or gradual, partial or 
complete loss of vision; onset of proptasis or diplopia: papiliedema: or 
fetinal-vascular lesions, and institute appropriate diagnostic and therapeu- 
tic measures. 
3. Carcnoma-—Long-term continuous administration of either natural 





































carcinoma of the oreast, cervix, vagina, and liver, Certain synthetic 
progestogefis, acre currently contained in OC's, have been noted to 
increase Incicence of mammary nodules, benign and malignant. in dogs. 
In humans, 3 case-control studies have reported an increased nisk of 
endometrial carcesoma associated with prolonged use of exogenous 
estrogen in postrencoausal women. One publication reported on the 
first 21 cases submitted by physicians to a registry of cases of adenocar- 
cinoma of the engametrium in women under 40 on OC's. Of cases found 
in women wifhouspredisposing risk factors (e.g. regular bleeding at 
the time.0C’s were firat given, polycystic ovaries), nearly all occurred in 
women who had saec a sequential OC. These are no longer marketed. No. 
evidence has bees reported suggesting increased risk of endometrial can- 
Cer ir users of comvertional combination or progestogen-only OC's. Sev- 
eral studies have waur no increase n breast cancer in women taking 
OC's or estrogene. One study, however, while also noting no overall 
increased risk of 7ga: t cancer in women on OC's. found an excess nisk 
in subgroups of CD users with documented benign breast disease 
Reduced occurrence at benign breast tumors in users of OC's has been 
well documented. in summary, there is at present no confirmed evidence 
from human studs c increased risk of cancer associated with OC's, 
Close clinical sureediace of all women on OC's is, nevertheless, essen- 
tial. In all casas ot uninagnosed persistent or recurrent abnormal vaginal 
bleeding, appropmate agnostic measures should be taken to rule out 
malignancy. Woren with a strong family history of breast cancer or with 
breast nodules, fisrocystic disease, or abnormal mammograms shouid be 
monitored with partic..‘ar care if they elect to use OC's. 

4. Hepatic Tumor:-—-Bemgn hepatic adenomas have been found to be 
associated with u:2 œ OC's. One study showed that OC's with high hor 
monal potency were associated with higher risk than lower potency OC's 
Although benign, “ep.tic adenomas may rupture and May cause death 
through intra-abdarminal hemorrhage This has been reported in short- 
term as well as lomg-term users. Two studies relate isk with duration of 
use of OC's, the nak being much greater after 4 or more years’ use 

While hepatic adenorra is rare, it should be considered in women pre- 
senting abdormnaxpam and tenderness, abdominal mass or shock A few 
cases of hepatocesuia: carcinoma have been reported in women on OC's 
Relationship of these “rugs to this type of malignancy is not known 

5. Use in or immmdiarely Preceding Pregnancy, Birth Defects in Offspring, 
and Malignancy ni Female Oftspring—-Use of female sex hormones —~ 
both estrogenic and progestational agents —-during early pregnancy may 
seriously damage™he offspring. Ht has been shown that females exposed 
im utero to diethy:stitestrol, a nonsteroidal estrogen, have increased risk 
Of developing in Liver ate a form of vaginal or cervical cancer ordinarily 
extremely rare. T:s rsk nas been estimated to be of the order of t in 
1,000 exposures ar less. Although taere is no evidence now that OC's 
further enhance rk ct developing this type of Malignancy. such patients 
shoud be monitored sith particular care if they elect to use OC's. Fur- 
thermore, 30 to GA% of such exposed women have been found to have 
epithelial changes:of the vagina and cervix. Although these changes are 
histologically benagn. tis not known whether this condition is a precursor 
of vaginal maiignancy: Male children so exposed may develop abnormali- 
hes of the urcgerwal tract. Although similar data are not available with 
use of ather estresen it cannot be presumed they would not induce 
similar changgs. An increased risk of congenital anomalies, including 
heart defects and mt defects, has been reported with use of sex hor- 
mones, including OC", im pregnancy. One case-control study estimated a 
4.7-fold increase st risk of limb-reduction detects in infants exposed in 
utero to sex hormne: (OC's, hormona! withdrawal tests for pregnancy, 
of attempted ‘rear™ert for threatened abortion), Some exposures 
involved only a few days. Data suggest that risk of lumb-reduction defects 
in exposed fetuses is .omewhat less than 1 in 1,000 live births. In the 
past, female sex Hormones have been used during pregnancy in an 
attempt to treat theatened or habitual abortion. There is considerable 
evidence that estragems are ineffective for these indications, and there is 
no evidence from well controled studies that progestogens are effective 
There is some evæenee that triploidy and possibly other types of poly- 
ploidy are increasad among abortuses trom women who become preg- 
fant soon atter csing OC's. Embryos with these anomalies are virtually 
always aborted spentaneousty. Whether there is an overali increase in 
Spontaneous abomionwf pregnancies conceived soon after stopping OC's 
1S unknown, It is commended that. for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing 
OC's. If the patient nas not adhered to the prescnbed schedule, the possi- 
bility of pregnancy should be considered at time of tirst missed penod, 
and further use of.C 5 should be withheld untit pregnancy has been 
ruled out It pregeancy is confirmed. the patient should be apprised of the 
potentat risks to 1e fatus, and advisability of continuation of the preg- 
nancy should be cascussed. Itis also recommended that women who 
discontinue OC's with-sntent of becoming pregnant use an alternate form 
of contraception for a serod of time before attempting to conceive, Many 
chnicans recommend’3 months, although no precise information is avail- 
able on which to basesthis. The administration of progestogen-estrogen 
Combinations to induce withdrawal bleeding should not be used as a test 
of pregnancy. 

6. Gallbladder Diswase-—Studies report increased risk of Surgically con- 
firmed galibladdee:atsvase in users of OC's and estrogens. in one study, 
increased risk appeared atter 2 years’ use and doubled after 4 or 5 years’ 
use. in one of thewthes studies, increased nisk was apparent between 6 
and 12 months’ uss 

7. Carbohydrate aid Laid Metabolic Efects—-Decrease in glucose toler- 
ance has beer observed in a significant percentage of patients on OC's. 
For this reason, prediabetic and diabetic patients should be carefully 
observed while or-DC s. increase in triglycerides and total phospholipids 
has been observi aatiants on OC's: clinical significance of this finding 
remains to be defmed 

8. Elevated Blood *reesure—Increase m biood pressure has been 
reported in patiens or OC's. In some women. hypertension may occur 
within a few montes of beginning OC's. In the 1st year of use, prevalence 
of women with hynert:asion is low in users and may be no higher than 
that of a Compara:-e croup of nonusers Prevalence in users increases, 
however, with iongar exposure, and in the 5th year of use is 244 to 3 
times the reperteqaprevalence in the tst year. Age 1s also strongly corre- 
lated with devalopmer: of hypertension in OC users. Women who previ- 
ously have had hywert'nsion during oregnancy may be more hkely to 
develop elevation at baog pressure an OC's. Hypertension that develops 
as a resuit of taking OS's usually returns to normal after discontinuing the 
drug 

9. Headache —Onmet er exacerbation of migraine or development of head- 
ache of a new patern which is recurrent, persistent, or severe. requires 
discontinuation of DC's and evatuation of the cause 

10. Bieeding tregaiarwes—Breakthrough bleeding, spotting, and amen- 
orrhea are frequer’ reasons for patients discontinuing OC's. In break- 
through bleeding, xs 1: all cases of irregular vaginal bleeding, nonfune- 
tional causes showid ta berne in mind. In undiagnosed persistent or 
tecurrent abnorma: bleeding from the vagina, adequate diagnostic mea- 
sures are indicates to -ule out pregnancy or malignancy. If pathology has 
been excluded, time p: change to another OC may solve the probiem 
Changing to an Of wra a higher estrogen content. while potentially usefut 

































<in-eninimizing menstrual irregularity, shouid be done only if necessary, 
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since this may inciease risk of thromboembolic disease - Women with 
past history of oligomenorchea or secondary amenorrhea or young 
women without regular cycles may have a tendency to remain anovulatory 
or to become amenorrheic after discontinuing OC's. Women with these 
preexisting problems should be advised of this possibilty and encouraged 
to use other methods. Post-use anovulation. possibly prolonged, may 
also occur in women without previous irregularities, 
11. Ectopic Pregnancy—Ectooic as well as intrauterine pregnancy may 
occur in contraceptive failures. 
12. Breast-feeding—OC’s given in the postpartum period may interfere 
with lactation and decrease quantity and quality of breast milk. Further- 
more. a small fraction of the hormones in OC's has been identified in the 
miik of mothers on OC's; effects, if any, on the breast-fed child have not 
been determined. If feasible, defer OC's until infant has been weaned 

~-GENERAL—- 1. A complete medical and family history 
should be taken prior to initiation of OC's. Pretreatment and periodic 
physical examinations should include special reference to blood pressure. 
breasts, abdomen and pelvic organs, including Pap smear and relevant 
laboratory tests As a general rule OC's should not be prescribed for 
tonger than 1 year without another physical examination 
2. Under influence of estrogen-progestogen preparations, preexisting 
uterine leiomyomata may increase in size. 
3. Patents witt history of psychic depression should be carefully 
observed and the drug discontinued if depression recurs to a serious 
degree. Patients becoming significantly depressed while on OC's should 
stop OC's and use an alternate method to try to determine whether the 
symptom is drug-related 
4. OC's may cause some degree of fluid retention They should be 
prescribed with caution. and only with careful monitoring, in patents with 
conditions which might be aggravated by fluid retention, such as convul- 
sive disorders, migraine syndrome, asthma, or cardiac of renal 
insufficiency 
5. Patients with a past history of jaundice during pregnancy have ar 
increased risk of recurrence while on OC's. H jaundice develops, OC's 
shouid be discontinued 
6. Steroid hormones may be poorly metabolized in patients with impaired 
hiver function and should be administered with caution 
7. OC users may have disturbances in normal tryptophan metabolism 
which may result m a relative pyridoxine deficiency. Clinical significance is. 
undetermined 
B. Serum folate levels may be depressed by OC's. Since the pregnant 
woman is predisposed to development of folate deficiency and incidence 
of folate deficiency increases with increasing gestation, it is possible that 
if a woman becomes pregnant shortly after stopping OC’s, she may have 
a greater chance of deveiaping folate deficiency and complications atrib- 
uted to this deficiency. 
Information for the Patient-—See Patient Package Labeling. 
Laboratory Tests-— 1. The pathologist shouid be advised of OC therapy 
when relevant specimens are submitted 
2. Certain endocrine- and liver-function tests and blood components may 
be affected by estrogen-containing OC's: 
a. increased sulfobromophthalein retention 
b. increased prothrombin and factors VII, VIH, IX, and X: decreased 
antithrombin 3; increased norepinephrine-induced platelet aggregability 
c. Increased thyroid-binding globulin (TBG) leading to increased circulat- 
ing total-thyroid hormone, as measured by protein-bound iodine (PBI), 
T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is. 
decreased, reflecting the elevated TBG; free T4 concentration is unaltered 
d. Decreased preqnanedio! excretion 
e. Reduced response to metyrapone test. 

+—~Reduced efficacy and increased incidence of break- 

through bleeding have been associated with concomitant use of rifampin 
A similar association has beer suggested with barbiturates, phenylbuta- 
zone phenytoin sodium, ampicillin and tetracycline 
Care! X , impairment of Fertility--See Warnings 
section #3, 4, and 5 for intarmation on carcinogenesis, mutagenesis, 
and impairment of fertility. 
Pregnancy —Category X. See Contraindications. Warnings 
Nursing ~-See Warnings, Because of the potential tor adverse 
feactions in nursing intants from orai contraceptive tablets, a decision 
should be made whether to discontinue the drug, taking into account the 
importance of the drug to the mather. 

Reactions—An increased risk of these serious adverse reactions 
has been associated with use af OC's (see Warnings): thrombophlebitis, 
pulmonary embolism, coronary thrombosis, cerebral thrombosis, cere- 
bra! hemorrhage. hypertension, gallbladder disease. benign hepatomas, 
congenital anomalies. There is evidence of an association between the 
following conditions and use of OC's although additional confirmatory 
Studies are needed: mesenteric thrombosis, neuro-ocular lesions, e GA 
retinal thrombosis and optic neuritis 
The following adverse reactions have been reported in patients on OC's 
and are believed to be drug-reiated. Nausea and/or vomiting, usually the 
most common adverse reactions, occur in approximately 10 percent or 
iess of patients during the first cycle. Other reactions. as a general rule, 
are Seen much less frequently or only occasronally. Gastrointestinal symp- 
toms (such as abdomina: cramps and bloating); breakthrough bleeding. 
Spotting, change in menstrual flow: dysmenorrhea, amenorrhea during 
and after treatment, temporary infertility after discontinuance of treat- 
ment; edema; chloasma or melasma which may persist: breast changes: 
tenderness, enlargement. and secretion: change in weight (increase or 
decrease}: change in cervical erosion and cervical secretion: possible 
diminution in lactation when given immediately postpartum. cholestatic 
jaundice; migraine, increase in size of uterine jeiomyomata; rash 
{allergic}, mental depression: reduced tolerance to carbohydrates: vaginal 
candid:as's; change in corneal curvature (steepening), intolerance to con- 
tact lenses. 

The following adverse reactions have been reported in users of OC's. and 
the association has been neither confirmed nor refuted: premenstrual-like 
syndrome, cataracts, changes in libido, chorea, changes in appetite, cys- 
{itis-like syndrome, headache, nervousness, dizziness. hirsutism, toss of 
scaip hair. erythema multiforme, erythema nodosum, hemorrhagic erup- 
tion, vaginitis, porphyria 

Acute Overdese— Serious ili effects have not been reported following 
acute ingestion of large doses of OC's by young children. Overdosage 
May Cause nausea. and withdrawal bleeding may occur in females. 


* each tablet contains 
0.15 mg levonorgestrel and 
0.03 mg ethiny! estradiol. 
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Clinical Opinion 


Twin delivery: How should the second twin be delivered? 


Per Olofsson, M.D., and Håkan Rydhström, M.D. 
Lund, Sweden 


In a series of 803 pairs of twins born between 1973 and 1982, 0.33% of second twins were delivered by 
cesarean section after vaginal delivery of the first twin. During the last year the frequency has increased to 
7%, calling attention to the problem of declining obstetric skills and experience. This has caused us to 
update the routines of intrapartum management of twin gestations. In the present program only commonly 
available obstetric techniques are used. The potentially hazardous twin delivery is excluded from a trial of 
vaginal delivery. Hopefully. the program will help other obstetricians to decide in favor of vaginal delivery in 


selected twin gestations. (Am J OBsteT GYNECOL 1985;153:479-81.) 


Key words: Twin gestation, delivery, cesarean section, ultrasound 


It is hoped that articles on vaginal delivery in twin 
gestation, recently published by Chervenak et al.*? and 
Acker et al.,? and the subsequent discussion,** will en- 
courage obstetricians to change their attitude from the 
policy of considering cesarean section as the optimal 
mode for delivery of twins. The consensus is in good 
agreement with our own opinion. 

However, we have recently observed an increasing 
rate of cesarean section delivery of the second twin after 
vaginal birth of the first, which has caused us to update 
our routine for intrapartum management. In a series 
of 808 pairs of twins delivered during the period 1973 
to 1982 in our county, the perinatal mortality was 3.6%. 
The cesarean section rate was 24%. Of those cases 
where the first twin was born vaginally, the second twin 
was delivered by cesarean section in only 0.33% of 
cases. During the recent 14 months, however, the in- 
cidence has increased to 7%, calling attention to the 
problem of declining obstetric skills and experience. 

At the 1984 International Workshop on Twin Pregnancies 
we presented a paper® regarding our current program 
for management of twin delivery. Our program is sim- 
ple and only commonly available obstetric techniques 
are used; therefore, we think it worthy of being pre- 


From the Department of Obstetrics and Gynecology, University Hos- 
pital. 

Reprint requests: Per Olofsson, M.D., Department of Obstetrics and 
Gynecoiogy, University Hospital, S-221 85 Lund, Sweden. 


sented to the readers of the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY. 


Selection criteria 


1. From the thirty-seventh week of gestation, vag- 
inal delivery is planned, irrespective of the presentation 
of the second twin, if the first twin is in a vertex pre- 
sentation 

2. If -he first twin is in a breech presentation after 
the thirty-sixth week, x-ray pelvimetrv is performed. 
Critical measurements are 115 mm of the obstetric con- 
jugate diameter and a sum of 325 mm of the antero- 
posterior diameter of the outlet, intertuberous diam- 
eter, and interspinous diameter, below which param- 
eters a cesarean section is performed. Attention to the 
presentation of the second twin is so far insignificant. 
These criteria, when the first twin is in a breech pre- 
sentation, are identical with our criteria for singleton 
breech delivery. 

3. In the thirty-fourth to thirty-sixth gestational 
weeks, cesarean section is performed in cases of breech/ | 
breech, breech/vertex, and vertex/breech presenta- 
tions. In cases of vertex/vertex and vertex/transverse 
presentaiions, vaginal delivery is primarily planned, 
unless other complications do not indicate cesarean 
section. 

4. Before the thirty-fourth week, cesarean section 
is invariably performed, irrespective of the fetal pre- 
sentations. 
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5. Cesarean section indicated by other complica- 
tions, mainly growth retardation, is considered -» the 
grounds of common obstetric indications and m+ he- 
cause of the twin pregnancy per se. , 


Intrapartum management 


1. The obstetrician leads the delivery from = 30- 


sition beside the abdomen of the parturient. THs 20- 
sition is the most important, and the midwife is ¢icred 
to make the vaginal examinations and manipularons 
primarily. 

2. An intravenous route is established. 

3. Oxytocin and a rapid-acting tocolytic druzaze 
prepared for immediate intravenous administrit oa, 
We use terbutaline for tocolysis, given in single = 23es 
of 0.25 to 0.5 mg. 

4. The fetal heart rate of both twins is continuz-asly 
and simultaneously recorded; the fetal heart rate «=the 
first twin is preferably recorded by a scalp electe 
and that of the second twin by an external ultrasccod 
transducer. Uterine contractions are recorded t- an 
external tocodynamometer. 

5. An easily mobile real-time ultrasound appa-=t.s 
is available in the delivery room. Fetal positions snd 
presentations have frequently already been determined 
during the first stage of labor. 

6. During descent of the first twin, the second aa 
is brought into a longitudinal position by externa ræ- 
nipulations, under ultrasound assistance. Since «is 
guiding is started before the birth of the first twira hz 
risk of transverse lie of the second twin.is minimze3. 
A vertex presentation of the second twin is opt2czi, 
but it is justified to deliver the twin in a breech p=- 
sentation if necessary. 

7. After the birth of the first twin, the oxytocin 
infusion is immediately stopped if in use, and the => 
ond twin is firmly kept in a longitudinal position. he 
presentation is controlled by ultrasonic examinatiac. 

8. The leading part is then pressed down intc tre 
pelvic inlet and cervix by moderate pressure om tre 
fundus. This means that we do not await spontan=—:s 
descent. 

9. The midwife checks that the presenting pact s 
` well down in the cervix. In the case of uterine ineta 

the oxytocin infusion is then started slowly. 

10. The membranes are ruptured during a utecins 
contraction. These maneuvers minimize the risk. =f 
umbilical cord prolapse and cervical spasm. 

11. A scalp electrode is applied. As long as the q- -> 

„ity of the fetal heart rate record is good and no s g5 
of impending intrauterine asphyxia appear, there i. =» 
absolute time limit for the interval elapsing betweerrta> 
births of the two babies. 

12. If the external manipulations fail and the seca d 
‘ twin is in a transverse position, 0.25 to 0.5 mg of ==- 
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butaline is immediately given intravenously and the fe- 
tus is brought into a longitudinal position by external 
version under ultrasound control. 

13. In the case of an ominous fetal heart rate pat- 
tern, the manipulations are of course quickened. If the 
external version is not successful, internal version and 
extraction are performed, with simultaneous supra- 
pubic pressure on the fetal head. 

Cesarean section has been recommended in twin 
pregnancies as the optimal mode of delivery in all pre- 
sentations other than vertex/vertex, mainly in order to 
avoid a hazardous breech extraction of the second — 
twin.” * Furthermore, the dangerous incidence of a 
transverse lie of the second twin after delivery of the 
first twin can be avoided. Routine cesarean section for 
vertex/breech and vertex/transverse positions has re- 
cently been questioned, however, and vaginal delivery 
of the breech second twin might be an alternative if the 
fetal weight exceeds 1500 gm (3% pounds).>5 On the 
other hand, the possibility of vaginal delivery of the 
breech first twin is hardly ever discussed. 

In our present program, vaginal delivery is proposed 
in term twin gestations, irrespective of fetal presenta- 
tions, provided the pelvis is not contracted.’ In preterm 
twin gestations we advocate cesarean section in the case 
of breech presentation of the first twin. This concept 
is based on experience from singleton preterm deliv- 
eries showing impaired outcome in breech presenta- ' 
tions.’ In weeks 34 to 36 the management may be in- 
dividualized. Experience is still too sparse for definite 
conclusions, Preliminary’ results from a Swedish na- 
tional study (7714 twin pregnancies}, from 1973 to 
1981, indicate that an increasing cesarean section rate 
from 9% to 42% in gestational weeks 34 to 37 was not 
accompanied by a substantially reduced perinatal mor- 
tality (H. Rydhstroém, M.D., unpublished data). Until 
we have gained more experience, we believe it is wise 
to allow only vertex/vertex and vertex/transverse pre- 
sentations to proceed to vaginal delivery in moderately 
preterm twin gestations. Before the thirty-fourth week, 
cesarean section should be performed by routine. 

We respect the hesitation and cautiousness of Amer- 
ican obstetricians, dealing with a more litigious society 
than we are used to. In our program, however, the 
potentially hazardous twin delivery is excluded from a 
trial of vaginal delivery. In general, ample time is avail- 
able for manipulations during the second stage of labor. 
It is then important to perform the manipulations in 
the correct order, avoiding complications that would 
necessitate cesarean section for delivery of the second 
twin. Like the other debaters,“ ® we have found intra- 
partum real-time sonography to be of great value. It 
enables’ direct visualization not only of fetal position 
but also of the beating fetal heart. With an attitude 
toward action, the time interval between the babies has 
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no association with the outcome." >" There are no 
differences in mortality or early morbidity in the two 
babies even if the time interval exceeds 30 minutes." ” 

Limited clinical experience of vaginal twin delivery 
is a growing problem.** '' Rayburn et al."’ found a 
vaginal-abdominal delivery rate of 9%, which for them 
was surprisingly high but is on the same level as we 
recently experienced. During the past decade, the num- 
ber of staff members taking an active part in obstetrics 
has doubled in many clinics. However, during the same 
period, the cesarean rate in twin gestations has more 
than doubled, thus leaving a diminishing number of 
vaginal deliveries for each obstetrician to experience. 

Hopefully, the present program will help other col- 
leagues to decide in favor of vaginal delivery in selected 
twin gestations. 
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The effect of aute exerci:= 
hormone i in women runne7s 


Clinical Articles 


: On pulsatile release of luteinizing 


D. C. Cumming, M.D., M. M. Vickovic, M.A., 5 R. Wall, M.A., M. R. Fukos h M.D., 


and A. N. Belcastro, Ph.D. 
Edmonton, Alberta, Canada 


Endurance exercise has been associated with reprodic-ve dysfunction. We have previously suggested 
that pulsatile release of luteinizing hormone, is impaired a: rest in normal menstruating runners compared 
with sedentary women. To determine whether acute e<=c-se had any effect on pulsatile release of 
luteinizing hormone we investigated serum luteinizing xcrnone levels in six normal menstruating runners 
at rest and after:60 minutës of running exercise. Exerci== nduced an increment in circulating luteinizing 
hormone levels greater than the change in hematocrit T luteinizing hormone pulse frequency, calculated 
as the number of luteinizing hormone pulses per 6 hous, was reduced after exercise compared with 
values obtained at rest. There was no significant differs-ce in pulse amplitude or area under the 6-hour 
curve between resting and postexercise situations. These data suggest that acute exercise has an 
inhibitory effect on luteinizing hormone pulsatile releas + + the hypothalamic level in eumenorrheic runners 


that is`in addition to the previously described effect of 


~ering. (Am J OssteT GYNECOL 1985;153:482-5.) 


„Key words: Luteinizing hormone pulsatile releæ , acute exercise, women runners « 


Intense physical exercise, particularly enduracce 


training, has been associated with reproductiv= Tys- | 


function in women’ and more recently in men.* — o3s- 
sectional studies have suggested that 6% to 1+5 of 


women who are recreational runners and up to 5. Z of 


women who are competitive runners training abe..1.30 
miles per week may be amenorrheic.' Prospective zud- 


ies have recently examined the effects of increasmg ` 


training on normally menstruating women ruw” aars 
preparing for a marathon. The investigations diz mot 
substantiate the previous finding that increasingarile- 
age resulted in an increasing frequency of amenorrea 
but reported that a majority of cycles in such waren 
may be anovulatory or have an inadequate luteal paz." 
Decreased serum estradiol levels and impaired ge ~=d-, 
otropin response to gonadotropin-releasing hor=.a<e 
were observed with increasing training mileage."* 


The initiation of the menstrual cycle is deper =nt 
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upon the pulsatile release of gonadotropin-releasing 
hormone, usually demonstrable as an increment in lu- 
teinizing hormone (LH) but not follicle-stimulating 
hormone levels occurring at approximately 90- to 120- 
minute intervals in the early follicular phase of the 
menstrual cycle.”* Abnormalities of the LH pulse pat- 
tern have been associated with defects of the menstrual 
cycle, including hypothalamic amenorrhea,’ polycystic 
ovarian syndrome," and inadequate luteal phase.'' We 
have recently reported that LH pulse amplitude and 
frequency as well as the area under a 6-hour curve were 
decreased in a group of eumenorrheic runners com- 
pared with values in sedentary women." These data 
suggested that endurance training could exert a sig- 
nificant inhibitory effect on the hypothalamic-pitui- 
tary axis regulating the ovary. Such inhibition of 
the gonadotropin-releasing hormone—gonadotropin 
axis could be responsible for the primary and secondary 
amenorrhea that occurs in susceptible women. We 
wished to establish whether strenuous acute exercise 
had an inhibitory effect on LH pulsatile release; there- 
fore, we compared the LH pulse patterns in six female 
runners at rest and after exercise. 


Subjects and methods 

Six runners training at. least 32 km per week were 
accepted for the study after informed consent had been 
obtained. All subjects had menstrual cycles within the 
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normal range and none had taken hormonal medica- 
tion within the last 6 months. The study was approved 
by an ethics committee of the University of Alberta 
Hospital. The runners ranged in age from 20 to 30 
years (mean 25.0 + 1.5 years). All studies were carried 
out in the early follicular phase of the menstrual cycle 
(days 3 to 6). Height and weight of all subjects were 


recorded. Body fat was measured by a hydrostatic . 


method acording to the formula of Brozek et al.'* and 
a maximal oxygen consumption test™ was done in each 
subject. No subject had exercised in the 24 hours prior 
to an investigation. 


Frequent blood sampling was performed through an _ 


indwelling intravenous cannula inserted into a suitable 
forearm vein 60 minutes before the beginning of sam- 
pling. Each subject underwent twe studies carried out 
in successive menstrual cycles in random order begin- 
ning in the afternoon. In one study, the subjects had 


blood samples taken at 15-minute intervals for 6 hours: > 


as previously described." In the other study, blood sam- 
ples were obtained at 15-minute intervals for 30 min- 
utes before, 60 minutes during, and 6 hours following 
a 60-minute run at 11.2 km per hour on a treadmill 
with a slope calculated to be equivalent to 60% of max- 
imal oxygen consumption. The blood samples were al- 
lowed to clot at room temperature, separated by cen- 
trifugation, and frozen at —20° C until assayed. He- 
matocrit was measured in heparinized Microcrit tubes 
during the exercise study in all samples. LH was mea- 
sured in all samples by means of a commercially avail- 
able radioimmunoassay (Immunonuclear Corporation, 
Stillwater, Minnesota) as described previously.” The in- 
terassay variability was less than 10%. The intra-assay 
variability varied inversely with LH concentration, and 
for concentrations of 2.5, 5, 10, and 20 mI U/ml it av- 
eraged 20%, 10.5%, 7.5%, and 5% respectively. All sam- 
ples from the same subject were assayed in a single 
assay. As a baseline, estradiol was measured in the first 
two samples of each study, also with a commercially 
available radioimmunoassay (Pantex, Santa Monica, 
California). In the case of estradiol, all samples were 
assayed together in a single assay with an intra-assay 
coefficient less than 10%. 

LH pulses were identified in the 6-hour study without 
exercise and in the 6 hours after the 60-minute run in 
a manner similar to that previously described by Cum- 
ming et al. and Reame et al. A pulse was determined 
as exceeding a significant increment, which was defined 
as a difference between the means of replicate deter- 
minations within 45 minutes that exceeded the mini- 
mum detectable increment. This value was calculated 
as the mean LH value multiplied by twice the intra- 
assay coefficient of variation of replicate samples from 
the individual subject. The pulse frequency (number 
of pulses per 6 hours) was also calculated for the subject 
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Fig. 1, Changes in serum LH levels and hematocrit measured 
30 minutes before, during, and 30 minutes after 60 minutes’ 
running exercise at 11.2 km per hour on a treadmill with a 
slope calculated to be equivalent to 60% of maximal oxygen 
consumpticn. The data are expressed as the percentage of 
change fro:n baseline (mean of the first two samples). Mean 
baseline serum LH level was 6.8 + 1.8 mIU/ml and the mean 
baseline hematocrit was 38% + 1%. * = p < 0.05 compared 
with baseline value, Tukey test. 


during ezch 6-hour period. Pulse amplitude was de- 
fined as the increase from the baseline value immedi- 
ately preceding a pulse to the zenith of the pulse within 
45 minutes. The area under each 6-hour curve was 
calculated by curve fitting according to Simpson’s rule. 
Differences in LH pulse frequency (number of pulses 
per 6 hcurs), pulse amplitude, area under the LH 
curve, and baseline estradiol levels were evaluated by 
Student’s paired ¢ test. 

The acute exercise-induced changes in LH and he- 
matocrit were evaluated separately by two-way analysis 
of variance after transformation of the data to the per- 
centage of change from baseline (the first two samples) 
to minimize the effect of individual variation in absolute 
values. Changes in individual values from baseline were 
evaluated with a post hoc Tukey test. Differences in 
responses of LH and hematocrit at specific time inter- 
vals were compared by means of Student’s paired £ test. 
The area under each 6-hour LH curve was calculated 
by curve fitting according to Simpson’s rule. 


Results 

The mean height and weight of the runners were re- 
spectively 161.56 + 2.2 cm and 54 + 2.6 kg. The mean 
amount of body fat was 20% + 1% and the mean max- 
imal oxygen consumption was 54.2 + 3.5 ml/kg/min. 
All subjects accomplished the 11.2 km treadmill run. 

During exercise, there was a significant increase. in 
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Fig. 2. LH pulse frequency, LH pulse am>.itude, area under LH curve, and baseline estradiol levels 
in six women runners following 24 hers without exercise (No Ex) and immediately after a 60- 
minute run at 11.2 km per hour (Ex). = =p < 0.05, paired t test. 


hematocrit and LH (Fig. 1, both p < 0.05, analm== of 
variance). The increase 'in LH significantly exce-=ced 
that of hematocrit at all points (p < 0.95, paired . 1231). 
There was no significant increase in hematocrit <t ny 
_ specific time point (p > 0.05, Tukey test). LH sels 
began to increase before exercise in five of the six run- 
ners although values were not significantly different 
from baseline until 15 minutes after the start cf-the 
exercise (p < 0.05, Tukey test, Fig. 1). Levels rem sited 
. elevated throughout exercise and dropped to bae me 
within 30 minutes after exercise. , 
LH pulse frequency was significantly lower after ex- 
ercise than during the control period (Fig. 2, p < 2.05, 
paired ¢ test). However, pulse amplitude and the area 
under the LH curve after exercise were not significn-ly 
different from values during the control nonexercise 
period. i 


Comment 

Previous investigations of the effects of acute exedse 
on serum LH levels have produced contradictor~ r2- 
sults. Bonen et al. used running at approximately 73% 
of maximal oxygen consumption for 30 minutes a the 


exercise load and found no change in LH Jeve= n © 


response to this exercise load. Jurkowski et al.” s=- 


` uated three consecutive exercise lozds and, althcazh 


there was a progressive increase with activity, the m- 
crements were not significant by the statistical metL=ds 


used. LH levels were reported to be increased after a ' 


10-mile race'* and decreased after a competitive maz: 
athon run.” It is not possible to formulate an exp a- 


nation for the discrepant results in the various studies. 
‘The consistency of the increase in LH levels in all sub- 
jects in the present study documented over several sam- 
ples is impressive and the data are in keeping with the 
findings of Baker et al.” over a comparable distance. 
To our knowledge, no investigations of pulsatile LH 
release after exercise have been published. We have 
shown previously that LH pulse frequency and ampli- 
tude as well as area under the LH curve were lower in 
eumenorrheic runners than in sedentary women.” The 
results of the present study suggest that acute physical 


_ activity has a further inhibitory effect on pulsatile LH 


release in normally menstruating runners during the 
early follicular phase of the cycle. There does not ap- 
pear to be any inhibitory effect on the pulse amplitude, 
and the area under the LH curve is virtually identical 
in postexercise and resting situations. However, the 
number of pulses per 6-hour period was significantly 
lower after exercise when compared with values ob- 
tained at rest. l 

Pulse amplitude may be modulated by circulating 
steroid hormones acting at the pituitary level. Pulse 
frequency may be changed by circulating steroids but 
the prime determining factor early in the cycle is the 
spontaneous activity of the hypothalamus. Therefore, 


_ alterations in pulse frequency at this time of the cycle 


suggest that acute exercise and training have an inhib- 


. itory influence at the hypothalamic level. We have pre- 
viously postulated that exercise-associated amenorrhea 


results from the complex interaction of several factors 
together with a direct inhibitory effect of the physical 
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activity.” The present data support that concept, but 
the complexity of training- and exercise-associated hor- 
monal responses makes it impossible at this time to 
identify a neurotransmitter mechanism responsible for 
the changes. 
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Postpartum disappearance of chorionic gonadotropin from the 
maternal and neonatal circtlations 


Francisco I. Reyes, M.D., Jeremy S."D. Winter H.D., and Charles Faiman, M.D. 


. Winnipeg, Manitoba, Canada 


The disappearance of chorionic gonadotropin from the stsulation was studied in a group of 19 healthy 
mothers and their offspring following vaginal delivery. Lr efic analysis revealed the following biexponential 
clearance characteristics: in mothers the rapid half-life ca-ponent averaged 4.75 + 0.58 (SE) hours 

. (n = 6), and the slow half-life component averaged 322 = 1.35 hours (n = 6); in neonates the respective 
overall means were 1.32 and 55.2 hours. Total eliminad=- of chorionic gonadotropin (<0.005 !U/ml) 
occurred at a median time of 14 days following birth (renga, 8 to 24 days) in mothers and at 1 5 days 
(range, 0 to 4 days) in neonates. (AM J OssTeT GYNECC. 1285;153:486-9.) 


Key words: Puerperium, neonate, chorionic goratotropin, clearance. , 


Notwithstanding the availability for over a deced= of i 
sufficiently sensitive and specific techniques fœ ihe ` 


measurement of chorionic gonadotropin in body £ Ads, 
few studies have appeared which examine the c =p- 
pearance of this hormone following normal vaginal de- 
livery in either the mother or her neonate. We wk to 


report our findings in 10 mothers and their offsprirg. 


Material and methods 


Ten healthy mothers and their infants were incl_Asd 
for study on the basis of having undergone normalserm 


gestation and vaginal delivery. The birth weights Cine _ 


infants, six females and four males, ranged from =230 
to 3970 gm; all had Apgar scores of 9 or 10 a =e 
minute following delivery. Written informed conzsert 


was obtained from the mothers. The study wa ap-. 


proved by the Faculty Committee on the Use of Hum aa 
Subjects in Research. 

Peripheral blood samples were dalea from he 
mothers during labor (usually at the time of del~=-y 
of the placenta), at 2- to 12-hour intervals during -h2 
first day, daily for the next 4 to 5 days, and wee<lv 
thereafter for 3 to 4 weeks. Infant blood samples vere 
collected by heel prick at birth, at 6- to 12-hour inte - vals 


during the first day and daily for the following 3 1c 5. 


_ days. In addition, umbilical cord blood samples ~ere 
obtained from a group of 30 normal newborn inf: as 
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Serum samples were kept frozen (—20° C) until as- 
sayed. 

All maternal, infant, and cord blood samples were 
analyzed for chorionic gonadotropin by a B-subunit 
assay in which physiologic levels of pituitary luteinizing 
hormone are not recognized.’ Values are expressed _ 


as international units in terms of the Second Interna- ` 


tional Standard for humian chorionic gonadotropin. All 


‘samples from an individual subject were assayed in the 


same assay run. Selected maternal samples from day 3 
on were also analyzed in an a-subunit assay with similar 
characteristics to that of the method of Kourides etal.,? - 
but in which the cross-reactivity by intact purified cho- 
rionic gonadotropin was approximately 1.5% on a 
weight basis. The assay reagents employed were as fol- 


` lows: (1) an antihuman luteinizing hormone a-subunit 


rabbit antiserum No. | provided as a gift from the 
National Pituitary Agency, National Institute of Ar- 
thritis, Diabetes, and Digestive and Kidney Diseases, 
and used at an initial dilution of 1:8000; (2) a-subunit 
of human chorionic gonadotropin (CR 119a) prepared - 
by Dr. Robert E. Canfield, received as a gift of the 
Center-for Population Research of the National Insti- 
tute of Child Health and Human Development, and 
used as the radioligand (iodinated with iodine 131 by 
the chloramine T method*) as well as the assay stan- 
dard. The minimum detectable levels were 5 mIU/ml 
(0.1 ml sample) in the -subunit of chorionic gonado- 
tropin assay, and 0.1 ng/ml (0.1 ml sample) in the 
a-subunit assay. Coefficients of intra-assay variation 
ranged from 5% to 10% over the entire assay range in 
both assays. 

Calculation of chorionic. gonadotropin decay was 
performed with use of a biexponential computer pro- 
gram developed by Dr. F. S. Chebib, University of Man- 
itoba, Faculty of Dentistry. This method, based on that 
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0 24 48 72 96 
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Fig. 1. Disappearance of chorionic gonadotropin (CG) from 
the maternal circulation following delivery. Note the logarith- 
mic ordinate scale. The dashed line indicates the limit of assay 
detectability. 


of Hartley; uses an iterative least squares approach 
and provides an estimate of goodness of fit (r value). 
The overall formula to fit the data is in the form 
C = Ae" + Be-*, where C is the serum concentra- 
tion, t is the time, A and a are the fast component 


‘parameters (y intercept.and slope, or fractional rate of 


disappearance, respectively), and B and 6 are the slow 
component parameters. Calculation of half-life was 
performed according to the following formula: ti, = 
In2/slope (In2 = 0.6933; slope is a or B). 


Results 


Maternal serum chorionic gonadotropin levels at de- 
livery ranged from 1.3 to 16.0 IU/ml whereas the con- 
centration in their newborn infants was <0.005 to 0.35 
IU/ml. The median umbilical cord serum chorionic 
gonadotropin level in the additional group of 30 
newborn infants was 0.028 IU/ml (range: <0.005 to 
4.78 IU/ml). - 

The disappearance of chorionic gonadotropin was 
rapid in mothers during the first 8 to 24 hours after 
delivery (Fig. 1 and Table I). In only six of the 10 
mothers could statistically significant disappearance ki- 
netics be calculated. Ofthe four subjects in whom anal- 
ysis failed to reach statistical significance, two showed 
an increment in postpartum chorionic gonadotropin 
levels of 22% and 7% at 7 and 9 hours, respectively 
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HOURS AFTER BIRTH 


Fig. 2. Disappearance of chorionic gonadotropin from the 
neonatal circulation following delivery. Note the logarithmic 
ordinate scale. The dashed line indicates the limit of assay de- 
tectability. 


(most likely due to retained functioning placenta 
although no confirmatory a-subunit determinations 
were mads—see below), and the other two had had 
insufficient data collected. The rapid disappearance 
component averaged 4.75 hours (range, 2.9 to 6.7 
hours). This was followed by a slow disappearance 
componer.t that averaged 32.22 hours (range, 26.1 to 
34.7 hours). 

To rule out the possibility that the slow decay com- 
ponent, at least in mothers, was not a result of retained 
viable placental tissue, we measured the a-subunit of 
chorionic gonadotropin in selected maternal samples 
on and after postpartum day 3. Since free a-subunit 
is secreted during normal pregnancy,’ but the decay of 
this subunit is rapid (fast half-life component approx- 
imates 13 minutes; slow half-life component approxi- 
mates 76 minutes’), we reasoned that the finding of a- 
subunit ir excess of the known cross-reactivity by intact 
chorionic gonadotropin in the a-assay (approximately 
1.5%) would indicate retained functioning placental tis- 
sue. In fact, no free a-subunit activity was detected in 
any of the selected maternal samples assayed. 

Insufficient data collection precluded detailed anal- 
yses of individual neonates. Overall, two disappearance 
components were observed (Table I and Fig. 2). The 
fast component (ty, = 1.32 hours) was considerably 
more rapid than that of the mothers whereas the slow 
component (ti. = 55.23 hours) was considerably more 
prolonged than that of the comparable maternal com- 
ponent. 

Total elimination of chorionic gonadotropin (<0.005 
IU/ml) occurred at a median time of 14 days following 
birth (range, 8 to 24 days) in mothers and at 1.5 days 
(range, C to 4 days) in neonates (Table IT). 
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Table I. Kinetic parameters for chorionic gon: datropin disappearance from the maternal and neonatal 


circulations following delivery* 













Initial choriorz 
gonadotropin v. ae 
(IU/ml) 


Maternal A.J. 16.0 

M. L. 13.1 

E. W. 13.0 

L. R. 11.2 ° 

M. M.f 10.0 

R. K. 92 

Overall mean 12.08 

SD ` . 2.48 

SEM © LOI 
Neonatal All infants 0.084 


Rapid component 
half-life (hr) 















Slow component 


half-life (hr) 


3.7 34.7 0.998 <0.01 
5.9 31.3 0.993 <0.01 
4.2 34.5 0.942 <0.01 
5.1 26.1 0.998 <0.01 

2.9 34.4 0.820 <0.01 
6.7 32.3 0.718 <0.05 
4.75 32.22 — _ 
1.42 3.30 ~ we 
0.58 1.35 — — 
1.32 55.28 0.547 <0.01 





*See Material and methods for statistical analysis. 


Subject in whom value at 2 hours after delivery ( -+2 IU/ml) exceeded that at delivery. 


Table II. Estimated time for total elimination 
of chorionic gonadotropin from the maternal 
and neonatal circulations following delivery* 








Days to total disappearan4 
of choricnic gonadotropiz 








Subject Neonazl 
A.J. 14 2 
M. L. 14 3 
E. W. 24} 4° 
L. R. 22 2 
M. M. 14 1 
R. K. 14 I 
S. S. 14 l 
B. S. 8 OF 
S. P. 22} 4t 
R. W. 8 Ot 

Overall median 14 . 1.5 
Range 8-24 0-4 





*Chorionic gonadotropin no longer detected (<0.0 5 [U/ 
ml) on the day indicated. 


+Estimated value based on last detectable value and eral 
mean slow component for disappearance for apprcpaiace 
group (see Table [). ; 


Undetectable value (<0.005 IU/ml) at birth. 


Comment 

Surprisingly, little information is available rega 4 ng 
the kinetics of chorionic gonadotropin disappea anze 
in either mother or child following delivery. Mat=r~l 
studies have been confined to a small number zf 
women.*" Furthermore, these previous studies i xmm- 


porated an infrequent sampling regimen, and ir at . 


dition, data from a total of only 16 normal vagzizel 
deliveries were collected.*'*'? Despite these limitat >=, 
the disappearance of chorionic gonadotropin coud he 
described by both bioassay? and radioimmuno.steyv 


methods™? as a biexponential function with irl 
rapid, and slow half-life characteristics not substan=al ¥ 


different from the means near 5 hours and 32 hours, 
respectively, which we obtained. 

On theoretical grounds as well as from observations 
we made in three subjects in whom chorionic gonad- 
otropin values were higher in the first 2 to 9 hours 
following delivery than at delivery, residual tropho- 
blastic tissue may complicate the analysis. Indeed, we 
were unable to derive any meaningful kinetic data from 
two of these three subjects. Nonetheless, the kinetic 
values we obtained are remarkably similar to those ob- 
served following the administration of exogenous cho- 
rionic gonadotropin to nonpregnant subjects. For ex- 
ample, average values for the rapid and slow compo- 
nent of approximately 6 and 36 hours, respectively, 
following the acute intravenous bolus administration of 
purified chorionic gonadotropin were obtained re- 
cently,'* values not dissimilar to ones obtained following 
the administration of relatively impure chorionic go- 
nadotropin preparations.'** 

Although after the first week our sampling regimen 
was infrequent, we estimated that complete disappear- 
ance of chorionic gonadotropin (<0.005 IU/ml) oc- 
curred by a median time of 14 days (range 8 to 24 days) 
in our 10 subjects. A previous study with use of identical 
assay methodology reported chorionic gonadotropin 
disappearance at 1] and 16 days in two subjects fol- 
lowing term pregnancy.’® On theoretic grounds, the 
time to chorionic gonadotropin elimination should re- 
flect initial level, the presence of retained functioning 
placental tissue, and the assay sensitivity (without lu- 
teinizing hormone cross-reactivity). Not surprisingly, 
therefore, total elimination of chorionic gonadotropin 
has been reported to average 38 days (range, 29 to 44 
days)!” ° following first-trimester suction curettage in 
patients in whom initial serum chorionic gonadotropin 
levels were considerably higher than the ones we en- 
countered at term; an additional factor as well may be 
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retained products of conception, which have also been 

reported for patients with ectopic pregnancy.” 
Kinetic analysis of chorionic gonadotropin disap- 

pearance from serum with use of pooled data from 


‘neonates also revealed a biexponential rate of removal. 


The fast and slow components in neonates differed 
from those in mothers, being more rapid initially (mean 


of 1.3 hours compared to 4.8 + 0.6 hours) and less 
rapid subsequently (mean of 55 hours compared to` 


32 + 1.4 hours). No reliable quantitative kinetic data 
have been published previously for neonates, although 


_ biexponential disappearance has been suggested” and 


an approximate initial half-life of 2 hours can be cal- 
culated from 2 to 6 hours following birth from the data 


-of Cacciari et al.” The time for total chorionic gonad- 


otropin elimination (<0.005 IU/ml) by the neonate 
which we observed, median 1.5 days (range, 0 to 4 
days), is similar to that suggested by previously pub- 
lished data.’ The explanation for the difference in 
kinetic parameters between mother and child is un- 
clear; certainly the more rapid early disappearance 
component from serum in infants compared to moth- 
ers cannot be explained by the apparent less rapid 
fractional urinary clearance in neonates” than in 
adults.* ° Thus nonrenal clearance factors must be op- 
erative here. 

In summary, we have described biexponential dis- 
appearance characteristics to the clearance of chorionic 
gonadotropin from the circulation in a group of 10 
mothers and infants following vaginal delivery. Total 
elimination of chorionic gonadotropin (<0.005 IU/ml) 
occurs at a median time of 14 days (range, 8 to 24 days) 
in mothers and at 1.5 days (range, 0 to 4 days) in neo- 
nates following birth. 


We wish to thank Dr. F. S. Chebib for statistical advice 
and Miss J. Clements for technical assistance. 
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Interpretation of nonstress tests 


Marvin L. Hage, M.D.* 
Durham, North Carolina ` 


Five nonstress tests were interpreted by a naticnal sampi2-of obstetricians blinded to specific patient 
Clinical data. The 169 questionnaires suitable for analysis showed that the reliability of the test ` 
interpretation, as measured by the kappa statistic, decreasad with increasing number of categories of 

. interpretation. Kappa values for two, three, and five cateq>-ies of interpretation were 0.60, 0.39, and 0.36, 
respectively. The middie values in the three- and five-catazory, methods of interpretation had very low 
levels of reliability. Kappa values as related to the age of Xha respondent or measurements of experience 
showed relatively small changes in reliability of interpretaton. (AM J OBSTET GYNECOL 1985;153:490-5.) 


Key words: Nonstress test, interpretation, reliabil. ~ 


During the last 10 years the nonstress test has beœme 


a primary method of antepartum fetal testing in the 


United States.’ Despite its popularity, various autzors 
‘have described relatively low reliability of nonstress z=st 


"interpretation. Flynn et al.’ noted that different meth- 
ods of reporting the test resulted in different: inzer- 


observer variability rates. In addition, Bobitt® descr. 52d 
- five cases in which errors of interpretation resultez. in 


the deaths of infants. He felt that the errors result=d 


in part from a lack of experience with the nonstress 


test. This study was designed to test reliability oft. 


nonstress test interpretation with use of three diffe-=nt 


. methods of reporting the interpretation. The reliakizty ` 


` of test interpretation was also corrélated with mez~- 


surements of age of the Respondent and nonstress Feet ` 


exper ience. 


Methods 


One and one-half years of files (January, 1983 o, 


Š June, 1984) from the fetal diagnostic unit of Duke Uzi 
` versity Medical Center were reviewed to obtain 15 cz :e3 
that represented the range of tests recorded during -23 


period. Representative ‘20-minute samples were ve-' 


duced in size and reproduced to fit on legal-size papar. 


Of these 15, five were chosen after review by members , 


_ of the Division of Maternal-Fetal Medicine for accep 
able quality of reproduction. 

A pilot study with use of these five t tests combir2< 
with demographic questions was carried out betwe2= 


November 15, 1984, and January 15, 1985. After re- ‘ 
view of the results of this study the questionnaire wes 
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redesigned and mailed to a national sample of obste- 


` tricians obtained from the 1983-84 American College of 


Obstetricians and Gynecologists Directory of Fellows. The 
mailing was sent on February 15, 1985, and the study 
was Closéd on May 15, 1985. An additional encourage- 
ment letter was sent on March 15, 1985, to nonre- 
sponders. The study was conducted anonymously by . 


‘use of a separate postcard return. 


Responses were entered in a microcomputer data- 
base management program. These responses were sub- 
sequently ‘transferred to the Triangle University Com- 
putation Center and analyzed with the SAS statistical 


analysis software.* 


Results 

Survey response. One thousand addresses were cho- 
sen from the 1983-84 Directory of Fellows. Of these, 858 
were correct addresses; 183 questionnaires were re- 
turned for a response rate of 18.3%, and 169 ques- 
tionnaires contained enough information for interob- 


E i ‘server variability analysis. Table I describés the samples 
_ by age and Table II by American College of Obstetri- 


cians and. Gynecologists district of the respondent. A 
significantly younger group of individuals responded 
to the questionnaire. There were decreased response 
rates from American College of Obstetricians and Gy- 


_ necologists Districts 1 and 3. The postcard response 


was notable in that many of the nonrespondents were 
retired or no longer practicing obstetrics. 

Fig. 1 illustrates the nonstress test results interpreted 
by the wréspondents. Table HI lists the responses by 
method of interpretation and individual categories of - 
response for each of the nonstress tests. The two-cat- 
egory method of interpretation asked the respondent 
to interpret the test as either “reactive” or “nonreac- 
tive.” The three-category method of interpretation 


“Copyright, 'SAS Institute Incorporated, Cary, North Car- . 
olina. - 
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Fig. 1. Composite of nonstress tests A to E. Arrow = fetal movement. 


Table I. Description of samples by age 









Original sample Returned sample 





<30 5 0.5 0 

30-39 272 27.2 65 39.63 
40-49 ` 298 29.8 60 36.59 
50-59 213 21.3 32 19.51 
260 212 21.2 7 4.27 
Total 1000 164* 

Mean age 49.26 + 13.175 43.42 + 8.137 





x’ test for heterogeneity, 4 degrees of freedom = 39,940, 
p << 0.001. 


*Five ages were unknown. 


asked the respondent to interpret the test as “reactive,” 
“equivocal,” or “nonreactive.” “Equivocal” was defined 
as “all other nonstress test abnormalities.” In the five- 
category method of interpretation the respondent was 
asked to interpret the test by ranking the “health” of 
the fetus from “1” = most healthy to “5” = most ill. 
Overall, there was a good resporse rate by three dif- 
ferent methods, although there was a significantly de- 


Table II. Description of samples by geography 









Original Returned 


sample 





American College of 
Obstetricians and 
Gynecologists district 






l 34 3.4 3 1.69 
2 68 6.8 13 7.34 
3 82 8.2 8 4.52 
4 193 19.3 32 18.08 
5 94 9.4 17 9.60 
5 131 13.1 25 14.12 
7 129 12.9 22 12.43 
8 180 18.0 38 21.47 
9 89 8.9 19 10.73 


‘Total 1000 177* 





x’ test of heterogeneity, 8 degrees of freedom = 8.12, 
p = 0.422. 


*Six zip codes were unknown. 


creased response rate to the three-category method of 
interpretation. There were no significant differences 
in response rates to each of the tests. 

Reliability and number of categories. Reliability is 
a measurement of agreement or reproducibility. A 
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Table III. Responses by method of interpretatom and individual categories of response for each 


nonstress test (n = 169) 








Method of interpretation 











Two-category 


Three-category 














Reactive Nonreactive. 











Reactive Equivocal Nonreactive 








A 159 97.55 4 Z4 
B 123 85.42 21 14.55 
Cc 26 17.81 120 Bz in 
D 26 17.33 124 8E6" 
E 7 4.64 144 95:36 
Subtotal by number of 754 
categories 


Total responses 








121 96.03 2. 1.58 3 2.38 

63 46.38 59 43.38 14 10.29 

7 5.15 65 47.79 64 47.06 

7 5.39 59 45.38 64 49.28 

I 0.81 2] 16.94 102 82.25 
652 





Percentage of possible responses = 85.44% (2166 >£ 2535). A two-way nonreplicated analysis of variance for categories and 
tests was calculated. Responses by categories, p = 0.COL Responses by tests, p = 0.86. 


1.00 © = 2 Category 
A= 3 Category 
@= 5 Category 
@ 
Q * 
w 0.50 
x 
0.00 





Category 


Fig, 2. Reliability and method of interpretation. Kappa-velses 
for the three methods of interpretation are given. Two-=aie- 
gory: number, 120; kappa, 0.60 + 0.01. Three-cazgcry: 
number, 105; kappa, 0.39 + 0.01. Five-category: namber, 
133; kappa, 0.35 + 0.01. 


measurement of agreement, corrected for cence 
agreement, has been developed for categorical deta.’ 
This statistic is called kappa; the formula is k = Hea) — 
P(c)/1 — P(c) where k = kappa, P(o) = proper icn 


of overall agreement and P(c) = proportion die <o . 


chance agreement. The values of kappa vary be-ween 
+I and —1. Positive values represent agreement zero 
represents chance agreement, and negative values wep- 
resent disagreement. Fig. 2 shows the values for Lapa 
for each of the three methods of interpretation. “kere 
is a decrease in the overall reliability with increasizg 
number of categories. In addition to the overall mea- 


A= 3 Category 


1.00 


0.500 


Kappa ` 


0.00 





Fig. 3. Individual category reliabilities with three-category 
method of interpretation. Kappa values for reactive, equivo- 
cal, and nonreactive tests are 0,64 + 0.06, 0.13 + 0.06, and 
0.39 + 0.07, respectively. Equivocal was defined as “all other 
nonstress test abnormalities.” 


sures of agreement, individual category kappas can be 
calculated for each response. Figs. 3 and 4 show the 
individual category kappa values. There is no statistical 
difference between the healthy categories in all three 
methods of interpretations. The middle values show 
the poorest reliability, with a decrease in reliability of 
the nonreactive category in the three-category method ` 
of interpretation. i 

Reliability and age of respondent. Fig. 5 shows the 
kappa values for each of the three methods of inter- 
pretation as related to the age of the respondents. The 
reliability of interpretation tended to increase with age 
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Number 5 








Method of interpretation 








Five-category 




















135 88.76 18 11.69 1 0.65 
23 15.33 52 34.67 55 36.67 14 9.33 6 4.00 
4 2.61 11 7.19 63 41.18 66 43.14 9 5.88 
3 2.01 33 22.15 75 50.34 32 21.48 6 4.03 
l 0.65 4 2.60 4 2.60 21 13.64 124 80.52 
760 
2166 








1.00 B= 5 Category 





ence. Three measures of nonstress test experience were 
used: years of nonstress test use, number of patients 
tested per month, and respondent's self-reported level 
of experience. Figs. 6, 7, and 8 show the kappa values 
for these groups. The number of respondents used for 
the calculations was lowest in the category of 0 to 3 
years of nonstress test use and decreased with number 







1.00 @= 2 Category 


~~ &= 3 Category 
@= 5 Category 
s 0.50 a 
a a 0.50 
k x 
0.00 
Rank 0.00 
i sa arasa d 30-39 40-49 50-59 =60 
Fig. 4. Individual category reliabilities with five-category 
method of interpretation. Kappa values for interpretation by Age 
ranks. Ranks were defined as J = most healthy to 3 = most 
ill. Individual values for ranks are I = 0.65 + 0.04, 2 = ‘Fig. 5. Reliability and age of respondent. 
0.09 + 0.03, 3 = 0.22 + 0.04, 4 = 0.13 + 0.04, and 5 = 
0.64 + 0.04. 
of patients tested per month. There were three cate- 
gories of self-reported experience: minimal, average, 
for the two-category method of interpretation and de- and a lot. Too few responded to the minimal category, 
crease with the three- and five-category methods of and there were no significant differences between the 
interpretation. The number of respondents in the age other groups of self-reported experience. These data 
group “equal to and over 60” used for these calculations show no consistent trend in reliability with years of 
were five, three, and two for the two-category, three- nonstress test use, no consistent trend in reliability with 
category, and the five-category interpretations, respec- the number of patients tested per month, and only a 
tively. The numbers in the other age categories ranged slight improvement in the reliability of interpretation 
from 16 to 53 with an average of 37.88 + 14.21. with increasing experience in the two- and five-category 
y Reliability and measures of nonstress test experi- interpretations in the subgroup with “a lot” of expe- 


rience. The changes are small in comparison to the 
larger effect of the number of categories. 


Comment 

Studies of reliability of interpretation of electronic 
fetal diagnostic tests have been carried out with the 
nonstress test,** with the oxytocin challenge test,® and 











494 Hage a 


Kappa 


E PESEE he ST ta 
tag epee] © 


1.00° @= 2 Category’ 
A> 3 Category 
m= 5 Category 





0.50 
0.00. - 
0-3 ` 4-5 6-7 . 28 
Years of NST Use 
Fig. 6. Reliability ‘and years of nonstress test us. 
1.00 @= 2 Category 
‘A= 3 Category 
a= 5 Category 
a 
a 
: 0.50 
: x . 
0.00 





0-5 6-10 11-20 >20 
' Patients/Month 


` Fig. 7. Reliability and patients tested ‘per monti 


with intrapartum electronic fetal monitoring.’ *"'= Tis 


study is the first to attempt to use survey methodd-y - 


to study reliability in a larger sample of observers w th 
the nonstress test. The nonstress tests that were pre- 


sented were limited in number but attempted to present > 
the range of tests recorded. In addition, the tess =id _ 


not attempt to present to the observers any tests ofp xcr 
quality or ones with arrythmias in the fetus that wold 
lead to confusion. The lack of specific clinical Jsa, 
particularly the gestational age, is unlike reality ir tzat 


` these data are usually available. Despite these devizio=s 


from the usual clinical situation, the following coser- 


” vations can be made about the reliability of inte pre- . 
- , tation of the nonstress test by this survey: l 

_ _ 1L. The reliability of interpretation of the noner=ss | 
’ . test is only “fair” with the simplest method of clas=- 


cation and “low” with more complicated methocs af 


“classification of abnormalities of the test: 
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‘Fig. 8. Reliability and self-reported experience with the non- 


stress test. - 


2. The number of categories and the definitions of 
both normal and abnormal criteria for interpretation 
significantly influence reliability of this test. This lack 


_ ofa standard classification seriously limits the reliability. 


Characteristics of a “gold standard” method of classi- 


fication. would be clarity of definitions with a limited 


number of classes. 

3. The relatively small effects of either age or par- 
ticular measures of experience with the nonstress test 
on reliability of interpretation by this sample was an 
unexpected finding. There is no easy explanation for 
this finding. However, other authors using “expert” 
observers have not shown high levels of reliability of 
interpretation.” 

It is important to realize that the reliability of this 
test iš 'also a result of other factors related to the per- 
formance of the test, biologic variability, the equipment, 


‚and personnel used. This report did not ‘address these 


issues. `: 

This test is very popular and appears to hold promise 
in reducing perinatal morbidity and mortality. How- 
ever, the reliability of test interpretation needs im- 
provement. This improvement can best be accom- 
plished by definition of a “gold standard” classification. 
This standard classification would also allow compari- 
sons to be made between other studies of its use. 


I gratefully acknowledge the assistance of Michael 
Helms in performing the statistical analysis and of 
Larry Kodack in reproduction of the nonstress tests. ` 
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Triphasic oral contraception: Metabolic effects in normal 
women and those with previous gestational diabetes 


Sven O. Skouby, M.D., Claus Kithl, M.D., Lars Mglsted-Pedersen, M.D., 
Karsten Petersen, M.D., and Merete Sanvig Christensen, M.D. 


Copenhagen, Klampenborg, and Herlev, Denmark 


The effect of a low-dose triphasic ora contraceptive (ethinyl estradiol and levonorgestrel!) on glucose 
tolerance, plasma insulin and glucagcn responses to glucose, fasting plasma cortisol, triglycerides, free 
fatty acids, total cholesterol, high-density lipoprotein cholesterol, low-density lipoprotein cholesterol, and 


very—low-density lipoprotein cholesterol was investigated in 16 women with previous gestational diabetes 
and in 19 normal women. Investigaticns were performed prior to the hormonal intake and after treatment 
for 2 and 6 months. Before treatment, the women with previous gestational diabetes had significantly 
elevated fasting glucose (p < 0.05) and impaired glucose tolerance (p < 0.05) when compared to those of 


the healthy control subjects. The glucose, insulin, and glucagon responses to oral glucose remained 
unchanged during the treatment period. Plasma cortisol increased in both groups (p < 0.05) whereas 
plasma triglycerides increased in the control subjects only (p < 0.05). Plasma “ree fatty acids, lipoproteins, 
and high-density lipoprotein cholesterol/total cholesterol ratio remained uncharged in toth groups. The 
results suggest that a low-dose triphasic oral contraceptive (ethinyl estradiol and levonorgestrel) is suitable 
as contraception even in women with a previous deterioration of glucose tolerance during pregnancy. 


(Am J Osstet GYNECOL 1985;153:495-500.) 


Key words: Triphasic oral contraceptive, gestational diabetes, glucose tolerance, cortisol, 


lipid metabolism 


In 1963, Waine et al.' published the first report on 
alterations in carbohydrate metabolism following in- 
take of oral contraceptives. Since then the risk of de- 
veloping a deterioration of glucose tolerance during 
intake of the combined estrogen/progestogen com- 
pounds has been substantiated** and, together with the 
risk of consistent changes in plasma lipid levels,’ this 
has caused great concern. As a consequence new low- 
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dose formulations with, first and foremost, reduced 
estroger. content but also containing new progestogens 
have been developed in the search for preparations 
with less potential risk. 

Triphasic preparations of ethinyl estradiol and le- 
vonorgestrel with a progestogen content less than that 
in any of the monophasic products have been intro- 
duced recently. As the estrogen/progestogen ratio of 
the combined oral contraceptives seems to be of major 
importance for the metabolic effects, ° we “were 
prompted to study the influence of a triphasic com- 
pound on glucose tolerance and plasma lipid/lipopro- 
tein levels in women with a previously reduced glucose 
tolerance during pregnancy (gestational diabetes). For 
comparison a group of normal women was also inves- 
tigated. 
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Table I. Fasting values (mean + SEM) of plasme ghicose, insulin, glucagon, and cortisol in women with 
previous gestational diabetes (Prev. GDM) (n= © and nondiabetic control subjects (n = 19) using a low- 


dose triphasic oral contraceptive* 








Pretreatment 





















Prev. GDM Controls 





Prev. GDM 








Controls 





Controls Prev. GDM 


Glucose (mmol/L) 5.4 + 0.1¢ 4.9 + 0. 5.3 + 0.2 5.1 40.1 5.4 + 0.2 5.0 0.1 
Insulin (pmol/L) 95 = 8. 95 + IL 110 + 12 lll +9 108 + 9 112 + 9$ 
Glucagon (pmol/L) 19+2 2142 17 +2 20 + 2 15+] 20 + 3 
Cortisol (nmol/L) 452 + 52 459 + 33 558 + 39] 643 + 25l 501 + 46§ 649 + 27$ 








*Oral contraceptive containing ethinyl estradiol and ~e/snorgestrel. 
+To convert glucose concentration in millimoles per iter to milligrams per deciliter opiy by 18. 
{Women with previous gestational diabetes versus ccnwz] subjects: p < 0.05. 


§Pretreatment versus 6 months: p <0.05. 
|| Pretreatment versus 2 months: p < 0.05. 


Table II. Incremental glucose and insulin areas end decremental glucagon area (AUC) (mean + SEM) 
calculated from oral glucose tolerance tests perfezried in women with previous gestational diabetes (Prev. 
GDM) (n = 16) and in nondiabetic control subje te (n = 19) during intake of low-dose triphasic oral 


contraceptive* 
















Pretreamet 











Prev. GDM 


AUC glucose (mmol x min x L- 259 + 50} IBI + 20 
AUC insulin (nmol xX min x L`) 36 + 5 47 
AUC glucagon (pmol X min x L™') 392 + 93 5E F 


Controls 








6 mo 
Prev. GDM Prev. GDM Controls 





265 +. 46 187 + 29 299 + 42} 163 + 34 
89 +5 86 + 3. 38 + 18 38 + 17 
433 + 100t 751+ 133 353+ 84+ 849+ 174 


*Oral contraceptive containing ethinyl estradiol and-=vcnorgestrel. 
+Women with previous gestational diabetes versus control subjects: p < 0.05. 


Material and methods 


Subjects. Sixteen women with previous gestatDmal 
diabetes and 19 nondiabetic women were recruitedar to 
the study. Informed consent was obtained from all pa-- 
ticipants and the study was approved by the local e ties 
committee. All women were within 10% of their Hea: 
body weight. The mean age of the women with prey cis 
gestational diabetes [28.7 + 1.1 (SEM) years, rang? 17 
to 30 years] was not significantly different from thst <f 
the controls [25.9 + 0.1 (SEM) years, range 23 te 35 
years}. All participants were at least 6 months post bzr- 
tum, not breast-feeding, and withou: hormonal trer- 
ment for 3 months before entering the study. 

In the women with previous gestational diabetes th2 
average period from the diagnostic oral glucose te= 
erance test was 9 months (range 6 to 18 months). Ges 
tational diabetic patients had normal blood glucose co% 

` centrations in the fasting state but had diabetes daz 
nosed for the first time after a 50 gm oral gluco: 
tolerance test in pregnancy. In the women with get- 
tional diabetes, at least two glucose values of the =ral 
glucose tolerance test exceeded the mean + 3SDcurre 
in a group of 46 normal nonpregnant control subj :c3 
evaluated by exactly the same procedure.’ Our dag- 


nostic criteria correspond closely to those advocated by 
the National Diabetes Data Group.® 

Treatment. The triphasic pills were administered 
cyclically in 3-week periods followed by one medication- 
free week for 6 months. In each period, 30 pg of ethinyl 
estradiol plus 50 wg of levonorgestrel were taken dur- 
ing the first 6 days, 40 pg of ethinyl estradiol plus 75 
ug of levonorgestrel for the next 5 days, and 30 pg of 
ethinyl estradiol plus 125 wg of levonorgestrel during 
the last 10 days. 

Investigative procedure. A 50 gm oral glucose tol- 
erance test was performed in all women before treat- 
ment was started and after tablet intake for 2 and 6 
months. Blood pressure and body weight were re- 
corded at each testing. Before treatment, the oral glu- 
cose tolerance test was always performed in the secre- 
tory phase (days 21 to 28) of the menstrual cycle and 
during treatment, in the last phase of the tablet intake 
(days 15 to 21). All participants reported to the labo- 
ratory in the morning, after an overnight fast and ab- 
stinence from smoking and following at least 3 days of 
unrestricted diet (>150 gm of carbohydraté) and phys- 
ical activity. A short plastic catheter was inserted into 
an antecubital vein and blood samples were drawn in 
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chilled heparin-aprotinin tubes before the glucose chal- 
lenge and 15, 30, 45, 60, 90, 120, 150, and 180 minutes 
after. Tubes were centrifuged at 4° C and plasma stored 
at —20° C until assayed. 

Plasma glucose was determined by a dehydrogenase 
method.® Plasma insulin, glucagon, and total cortisol 
were measured by previously described radioimmu- 
noassays” '*'! and a radiochemical assay was used for 
determination of free fatty acids.” Determination of 
total cholesterol and triglyceride levels was performed 
enzymatically by means of commercially available kits 
(CHOD-PAP and GPO-PAP, Boehringer-Mannheim 
A.G., Mannheim, West Germany}. High-density lipo- 
protein cholesterol was determined after removal of 
low-density lipoprotein cholesterol and very—low-den- 
sity lipoprotein cholesterol by precipitation with phos- 
phorus—tungsten acid—magnesium chloride. The level 
of very—low-density lipoprotein caolesterol was calcu- 
lated by the formula of Friedwald et al. and the low- 
density lipoprotein cholesterol level was obtained by 
subtraction of high-density lipoprotein cholesterol and 
very—low-density lipoprotein cholesterol from total 
cholesterol values. 

Calculations and statistics. A numerical expression 
for glucose tolerance was obtained by integration of 
each glucose concentration curve during 0 to 120 min- 
utes with the fasting level used as a baseline, that is, the 
incremental area under the curve. The period 0 to 120 
minutes was chosen to avoid the possible effect of the 
rebound hypoglycemia that was frequently found after 
this time. The incremental insulin areas and the dec- 
remental glucagon areas were calculated similarly. Re- 
sults are presented as mean + SEM. Comparison 
within one group of women was done by Student's ¢ 
test for paired data. Comparisons between groups were 
estimated by Student’s ¢ test for unpaired data when 
variances of the groups were not significantly different 
judged by the variance ratio. When variances between 
groups were different, the Mann-Whitney U test was 
applied. Two-tailed p values <0.05 were considered 
significant. 


Results 


Body weight and blood pressure. No changes in 
body weight and blood pressure were found during the 
study. 

Plasma glucose, insulin, glucagon, and cortisol 

Fasting values (Table 1). Before treatment fasting glu- 
cose values were significantly higher in the women with 
previous gestational diabetes than in the control sub- 
jects. This difference persisted after hormonal intake 
for 6 months. No changes in fasting glucose levels were 
observed within the groups during the study. 

During treatment a slight but significant increase in 
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Plasma glucose (mmol/l) 


Plasma insulin (pmol/l) 
800 4 Controls, n=19 


A Prev.-GDM, n= 16 
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400 
200 


0 
Plasma glucagon (pmol/l) 





Fig. 1. Plasma glucose, insulin, and glucagon values (mean + 
SEM) during oral glucose tolerance tests performed in women 
with previous gestational diabetes (Prev.-GDM) (n = 16) and 
in nondiabetic control subjects (n = 19) before intake cf a low- 
dose triphasic oral contraceptive (ethinyl estradiol and levon- 
orgestrel). 


fasting insulin levels.was observed in the control group. 
No changes occurred in the women with previous ges- 
tational ciabetes. 

Fasting glucagon levels did not change in either 
group during the study. 

Fasting total cortisol levels increased significantly and 
similarly in both groups during treatment. 

Oral gtucose tolerance test. Before treatment plasma 
glucose values (Fig. 1) and the areas under the curves 
were higher in the women with previous gestational 
diabetes than in the control subjects (Table LI). No 
changes in the plasma glucose values and the areas 
under the curves were observed within the groups dur- 
ing the szudy. 

Although the insulin response to the glucose load 
appeared to be slightly blunted in thé women with pre- 
vious gestational diabetes at the start of the study (Fig. 
1) the areas under the curves were not significantly 
different in the women with previous gestational dia- 
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Table III. Fasting values (mean + SEM) of plaste triglycerides, free fatty acids (FFA) and the high- 
density lipoprotein (HDL) cholesterol/total chol-scerol ratio in women with previous gestational diabetes 
(Prev. GDM) (n = 16) and in nondiabetic contre] subjects (n = 19) using a low-dose triphasic oral 


contraceptive* 








Pretreainent 












Triglyclerides (mmol/L) 104461 03 + 0.06 

FFA (mmol/L) 767458 © +63 

HDL cholesterol/total cholesterol 0.26 + 0.01 028 + 0.01 
ratio 





Controls 





Controls 


1.01 + 0.08 1.08 + 0.09f 1.10 +0.09 1.06 + 0.08% 
743 + 41 737 + 67 738 + 58 699 + 56 
0.29 + 0.92 0.28 + 0.01 0.31 + 0.02 


0.28 + 0.01 








*Oral contraceptive containing ethinyl estradiol anc l2/onorgestrel. 


+0 versus 2 months: p < 0.05. 
£0 versus 6 months: p < 0.05. 


betes and the control subjects (Table IH). In both. :he 
women with previous gestational diabetes and the con- 
trol subjects one of nine insulin values increased sig- 
nificantly after hormonal intake for 2'months (tLe 45- 
minute and 150-minute values, respectively). The 120- 
minute plasma insulin value at the 6-month test was 
significantly higher than the pretreatment value nthe 
women with previous gestational diabetes. Howev2r. no 
differences in the areas under the curves were obs2rved 
in either group during the study (Table IL). 

Before treatment plasma glucagon values and the 
areas under the curves were identical in the wanen 
with previous gestational diabetes and the ccnzcol 
subjects (Fig. 1 and Table I). During treatmert xo 
changes in plasma glucagon were observed, althouzh 
the suppression of glucagon was slightly more disen- 
ible in the women with previous gestational diadetes 
‘than in the control subjects as judged by the chenzes 
in the areas under the curves (Table IJ). 

Plasma levels of free fatty acids, triglycerides, tctal 
cholesterol, and high-density lipoprotein, low-deasity 


lipoprotein, and very—low-density lipoprotein cac- 


lesterol. Before and during treatment no differe nes 
in plasma free fatty acids were observed betweer -2e 
women with previous gestational diabetes and the cox- 
trol subjects (Table III). During treatment, an increase 
in plasma triglycerides was found in the contrel 
subjects. Before treatment, total plasma cholecercl 
and high-density lipoprotein, low-density lipoprcteir., 
and very—low-density lipoprotein cholesterol corc2t- 
trations were similar in both groups, and the corce+- 
trations remained unchanged during treatment. I= 
was also reflected in a constant high-density lipopret= n 
cholesterol/total cholesterol ratio in both groups during 
the study (Table III). 


Comment 
In earlier studies on-oral contraceptives contain g 
. 50 ug of estrogen and having a high progestogen 202- 
tent an overall risk of 44% for developing an oralg u- 


cose tolerance test showing diabetes has been registered 
in women with previous gestational diabetes.’*'* Pre- 
scription of the traditional oral contraceptive com- 
pounds.has therefore to a large extent been avoided in 
these women. 

In the present study ne changes in oral glucose tol- 
erance test results were found in either women with ` 
previous gestational diabetes or in the control subjects 
during a 6-month period when a low-dose triphasic 
compound was taken, None of the women with pre- 
vious gestational diabetes developed a worsening of the 
oral glucose tolerance test results during the treatment 
despite higher than normal glucose levels before en- 
tering the study. The significance of the slight increase 
in a few of the plasma insulin concentrations observed 
during the oral glucose tolerance tests in both groups 
is opposed by the unchanged areas under the curves. 
The differences observed in the decremental glucagon 
areas under the curves between the women with pre- - 
vious gestational diabetes and the control subjects may 
possibly reflect differences in pancreatic a-cell response 
to oral glucose, but the interpretation is blurred be- 
cause of the marked scattering of the individual plasma 
values. 

We have previously reported a study where a low- 
dose monophasic combination of 30 wg of ethinyl es- 
tradiol and 150 wg of levonorgestrel was administered 
to women with previous gestational diabetes. We found 
a more marked increase in the insulin response to oral 
glucose in these women than in the women with pre- 
vious gestational diabetes in the present study.” As the 
progestogen component in combination compounds 
seems to be mainly responsible for the influence on 
glucose homeostasis,'* this increase might have been 
due to the higher progestogen dosage in the mono- 
phasic compound. Only a few other studies have dealt 
with the influence on glucose metabolism of low-dose 
oral contraceptives in women with a previous abnor- 
mality of glucose tolerance. Spellacy et al." studied 24 
women who took a morophasic contraceptive contain- 
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ing 30 wg of ethinyl estradiol and 400 wg of noreth- 
indrone for 6 months. Two of 19 women with a normal 
control oral glucose tolerance test exhibited a slight 
deterioration in test results; five women with previous 
borderline abnormal control glucose tests all demon- 
strated improvement during 6 months of treatment. 
Pyörälä et al.” investigated the effect of treatment with 
progestogen only (50 wg of norethindrone and 30 pg 
of lynestrencl) in women with previous gestational di- 


abetes. Intake of norethindrone-containing com- 


pounds was followed by a slight deterioration of glucose 
tolerance whereas no changes were observed following 
ingestion of the lynestreno!l compounds. 

The mechanism behind the influence on glucose me- 
tabolism of contraceptive steroid compounds is not yet 
known in detail, but there is evidence that progestogens 
alone or combined with estrogens induce a decrease in 
tissue sensitivity to insulin.'* ** * Moreover, the in- 
creased plasma cortisol levels found in women treated 
with oral contraceptives may impair glucose tolerance 
as the result of an increase in hepatic glucose produc- 
tion and an inhibition of glucose uptake in peripheral 
cells.” 

Since Wynn et al.”' demonstrated elevated triglyc- 
eride levels during oral contraceptive treatment, var- 
ious changes in the levels of lipids and lipoproteins have 
been reported.’ Besides an increased plasma triglyc- 
eride concentration, oral contraceptive use is also as- 
sociated with an increase in low-density lipoprotein cho- 
lesterol, very—low-density lipoprotein cholesterol, and 
total cholesterol, whereas the high-density lipoprotein 
cholesterol concentration might be decreased. These 
changes are positively associated with the quantity of 
the estrogen component although the progestogens 
may also modify these values depending on their 
biochemical constitution.*® Raised total cholesterol, tri- 
glyceride, low-density lipoprotein cholesterol, and 
very~low-density. lipoprotein cholesterol levels are pos- 
itively associated with the risk of developing athero- 
sclerotic circulatory diseases, whereas an inverse rela- 
tionship with the high-density lipoprotein cholesterol 
concentrations exists.” 

The reports on the influence of the triphasic ethinyl 
estradiol/levonorgestrel compound on lipid/lipopro- 
tein levels in nondiabetic women have been promising 
as the high-density lipoprotein cholesterol/total choles- 
terol ratio is unaffected by the treatment,® but the in- 
crease in plasma triglyceride found in the present study 
among the control subjects is consistent with results that 
indicate that triphasic compounds raise plasma triglyc- 
erides to a greater extent than the low-dose monophasic 
ethinyl estradiol/levonorgestrel combinations.® It is re- 
markable, however, that in our study the triglycerides 
remained unchanged in the women with previous ges- 
tational diabetes during the period of hormonal treat- 
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mentand that free fatty acids also remained stable. The 
plasma lipids were thus unaffected by the hormonal 
intake, despite the elevated glucose levels. Further- 
more the unchanged high-density lipoprotein, low- 
densi-y lipoprotein, and very—low-density lipoprotein 
cholesterol levels together with a constant high-density 
lipoprotein cholesterol/total cholesterol ratio in both 
groups appear favorable from a clinical point of view.” 

The laboratery findings in the present study are thus 
consistent with population studies indicating a link be- 
tweer. the epidemiologic characteristics of the oral con- 
traceptives and their dosage and biochemistry." Al- 
though long-term metabolic side effects should also be 
excluded, the relatively progestogen-deficient triphasic 
preperations seem suitable as safe contraception even 
in women with a previous deterioration of glucose tol- 
erance during pregnancy. 


The skilled technical assistance of Lene Poul- 
sen, Connie Këhl, Marie-Louise Borgen, and Birgitte 
Kizer:kov Foss is gratefully acknowledged. The contra- 
ceptive compcund Triquilar was kindly supplied by 
Schering, Copenhagen, Denmark. 
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Five pregnant Southeast Asian women presenting during a 14-month period with microcytic anemia, 


‘preeclampsia, and size-date discrepancies were all ultima@e. diagnosed as carrying fetuses with 


homozygous a-thalassemia hydrops fetalis. The perinatal sca plications of this hemoglobin disorder are 
unique to persons of this ethnic backgrourd and include tn hom fatality for the affected infant, maternal 


` preeclamptic morbidity, and retained placenta. In this repcrt te obstetric ultrasound findings are presented 


and the clinical manifestations are discussed, with recommerdations made to reduce this emerging public 
health problem in the United States. (Am J OBSTET GYNEC=L ~985;153:500-4.) 
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The problems resulting from this disorder are rela- 
tively unique to Southeast Asians.” * In the United 
States, screening of Southeast Asians has revealed in- 
cidence rates of up to 11% for a-thalassemia trait 
and up to 39% for inherited hemoglobin disorders in — 
general.* * 

Hydrops fetalis from immunologic and nonimmu- 
nologic causes often represents end-stage disease in the 
fetus.’ Nonimmunologic causes of hydrops fetalis have 
become more conspicuous in the face of good screening 
and prophylaxis for rhesus-immunization disease. Ho- 
mozygous a-thalassemia in the fetus presents as a non- 
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Table I. Maternal clinical characteristics 











Placental 
weight 
(gm) 





Gestational weeks | Fundal | Mean arterial 
on admission blood pressure 
(menstrual age) (mm He) 











Retained 


Deep tendon 
placenta 


Proteinuria | hyperreflexia 


Spontaneous labor 
and delivery 












2+ i+ Yes Yes 1200 
3+ 1+  Pitocin augmentation Yes 1130 
4+ 4+ Yes No 830 
4+ 4+ No Cesarean. 1320 


5 29 32 97 l+ 





*Fetal death documented 2 weeks earlier. 


Table II. Hematologic parameters* 

















Mean 
corpuscular 
hemoglobin 


(pg) 


Mean 
corpuscular 
volume 






Patient 
No. 





1 27.9 66 23 64 
2 45.8 64 21.5 64 
3 30.9 65 22.7 65 
4 28.0 72 23.3 64 
5 31.8 68 21.9 64t 





*All maternal hemoglobin electrophoreses were normal. 
tHemoglobin H disease. 


- immunologic cause of hydrops, and when evaluated by 
=e sonography, it is indistinguishable from other causes of 
hydrops fetalis. Previously reported series of sono- 
graphically determined nonimmune hydrops fetalis 
showed a-thalassemia to be the cause in 0% to 10% of 
cases, depending on the population studied.*® Many of 
the detected cases were in known carriers of the a- 
thalassemia trait prior to ultrasound examination. 

We report here on five pregnant Southeast Asian 
women who presented to our hospital during a 14- 
month period with preterm labor, size-date discrep- 
ancies, preeclampsia, and hydrops fetalis. All were ul- 
timately diagnosed as carrying fetuses with homozy- 
gous a-thalassemia. Recommendations for obstetric 
management of this disease are made. 


Patients and methods 
Records of the five patients who presented to the 
New York Infirmary—Beekman Downtown Hospital la- 
bor and delivery suite with nonimmune hydrops fetalis 
during a 14-month period were reviewed retrospec- 
tively for the first three cases and prospectively for the 
last two cases. These women were all from mainland 
China and constituted 0.7% of the total 767 patients of 
Southeast Asian origin who were delivered of their in- 
fants at this institution between January 1, 1984, and 
February 28, 1985. Two of the five patients received 
prenatal care from: neighborhood private physicians, 
< and two. from an affiliated Chinatown community 





3+ 3+ Yes Yes 1030 





section 
















Presentation Breech Breech Vertex 
Amniotic fluid Absent Severely Increased 
diminished ; 
Fetal ascites + + + 
Pleural effusion + + + 
Skin thickness (cm) 0.8 0.7 0.7 
Placental thickness (cm) 9.2 14.3 7.6 
Fetal movements None Few Many 
Biparietal diameter (cm) —_5.6* 5.3* Ft 
Head perimeter 22.9 22.8 ot 
Abdominal perimeter 31.8 28.3 —t 





*Marked dolichocephaly. 


+Unable to obtain correct diameters but head perimeter we 
noted to be much smaller than abdominal perimeter. 


clinic. One patient, a recent immigrant, had not 
istered for prenatal care. oe 

Real-time ultrasound examinations were performed |. 
in the labor room with ADR 2130 and/or General Elec 
tric Dataline equipment. Evaluations of neonatal blood 
for Bart's hemoglobin were provided by the Centers: 
for Disease Control, Atlanta, Georgia. Restriction en- 
donuclease mapping of the a- and ¢-globin genes wa 
performed on all parents and some affected neonate: 
Deoxyribonucleic acid was prepared from buffy coa 
of peripheral blood collected in citrate. Blot hybridi- 
zation with a- or ¢-globin-specific probes was carried 
out on deoxyribonucleic acid cleaved with Bam HI, as 
previously reported.” 


Results 


The clinical characteristics of the gravid women on 
admission are summarized in Table I. Table H shows 
the hematologic parameters of the women and their 
husbands. Table III displays the obstetric ultrasono- 
graphic findings for the last three patients, those in 
whom adequate studies were performed. 

Restriction endonuclease mapping of the a-thalas-.. 
semia determinants proved the parents to be a-thal- » 
assemia carriers because of the deletion of two of foir o- 
globin genes. The exception was the husband of Patient | 
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Fig. 1. Real-time sonogram showing cross section of hydrepic 
fetal abdomen. Arrows point to ascitic fluid (A) outlinimg en- 
larged fetal liver (L). 


5, who was found to have three of four gene deletions, 
resulting in hemoglobin H disease. The five infants 
were diagnosed as having homozygous a-thalasseria 
hydrops fetalis, that is, four of four gene deletions, on 
the basis of gene mapping studies and/or hemoglobin 
electrophoresis showing Barts hemoglobin. 

Brief reports of the clinical courses of the five gravid 
women, in order of their presentation, follow. 


Case reports 

Case 1. A 24-year-old woman, gravida 2. para L. was 
admitted in labor at 33 weeks’ gestation, after an un- 
remarkable prenatal course. One year earlier she had 
been delivered of a healthy male infant without com- 
plications. On admission, the blood pressure was | 40/ 
90 mm Hg and she had peripheral edema (1+) and 
proteinuria (1 +). Examination showed a gravid uteris 
consistent with dates and a fetal heart rate of 140 bpm. 
The cervix was fully dilated with the fetal vertex ai the 
+2 station. The patient was rapidly delivered of a hv- 
dropic female infant weighing 1800 gm, with Apgar 
scores of | and l at 1 and 5 minutes, who died 20 
minutes after birth. The third stage of labor was com- 
plicated by a retained placenta, necessitating manual 
removal and uterine curettage. 

The mild preeclampsia resolved spontaneously, and 
the patient was discharged 48 hours after delivery. 

Case 2. A 30-year-old woman, gravida 5, para 2, pre- 
sented in early labor at 35 weeks’ gestation. She had 
first been seen at 8 weeks by her private physician. An 
obstetric ultrasound at 17 weeks was performed be- 
cause of a uterine size slightly smaller than dates. The 
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biparietal diameter of the single fetus was normal for 
the gestational dates, and no abnormalities were noted. 

The prenatal course continued unremarkably until 
2 weeks prior to admission, when she noted no fetal 
movements for 2 days. A real-time ultrasound showed 
no fetal cardiac motion, and a diagnosis of fetal death 
was made. A complete obstetric ultrasound examina- 
tion was not performed at that time. The decision was 
made to await the onset of spontaneous labor, which 
occurred 16 days later. 

Her past obstetric history revealed a stillbirth at 7 
months, 8 years earlier, in Vietnam. Her second preg- 
nancy, also in Vietnam, 7 years earlier, ended in a for- 
ceps delivery of a reportedly “brain-damaged” infant. 
No other details of these events were available. Two 
subsequent pregnancies were spontaneously aborted in 
the first trimester. 

Physical examination on admission showed a blood 
pressure of 130/90 mm Hg, a gravid uterus smaller 
than dates, and a cervix 2 cm dilated and 100% effaced, 
with intact membranes and vertex presentation. There 
was deep tendon hyperreflexia (3 +), edema (1 +), and 
proteinuria (1+). 

After amniotomy and Pitocin augmentation, the pa- 
tient was delivered vaginally of a stillborn female infant, 
weighing 1290 gm. The placenta was retained and was 
removed manually. The patient was discharged 3 days 
later in satisfactory condition. 

Case 3. A 20-year-old woman, gravida 1, para 0, pre- 
sented in premature labor at 27 weeks’ gestation. She 
had been in the United States for 1 month and had 
received no prenatal care. She reported an uncompli- 
cated pregnancy until 8 days previously, when she be- 
gan having swollen ankles, diarrhea, headache, and 
backache. 

Blood pressure was 150/100 mm Hg on admission, 
with pitting peripheral edema (3+ to 4+), proteinuria 
(3+), and hyperreflexia (3+ to 4+). The fundal height 
was 33 cm, with palpable contractions every 4 minutes. 
The fetal heart rate was 140 bpm. The cervix was 3 cm 
dilated and 90% effaced, with intact membranes and 
the fetus presenting by the breech at the —3 station. 

Laboratory studies included a platelet count of 
234,000/mm* and normal coagulation and electrolyte 
profiles. The results of a real-time sonogram appear in 
Table III. Fig. 1 is a cross section of the fetal abdomen, 
showing the marked ascites outlining the fetal liver. All 
findings were compatible with a-thalassemia hydrops 
fetalis. 

The patient was given intravenous magnesium sul- 
fate and transferred to a level 3 perinatal facility be- 
cause of prematurity. After being advised of the poor: 
prognosis for the fetus, she decided against operative 
delivery. A 1490 gm stillborn infant with ambiguous 
genitalia was delivered vaginally. Autopsy revealed a 
46,XY karyotype. The patient’s severe preeclampsia 
improved post partum and she was discharged 4 days 
later in stable condition. 

Case 4. A 26-year-old woman, gravida 1, para 0, was 
referred at 29 weeks’ gestation with complaints of 
swollen extremities, dizziness, and upper abdominal 
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pain for 2 days. She had experienced a 20-pound 
weight gain during the preceding weeks. Otherwise, 
the pregnancy was complicated only by a 2 cm pedun- 
culated genital condyloma, which was excised at 24 
weeks. 

On admission, the blood pressure was 150/110 mm 
Hg. There was marked facial edema and peripheral 
edema (4+). Hyperreflexia (3+ to 4+) was evident, 
with one beat of clonus, and she had proteinuria (2 +). 
The fundal height was 35 cm, with no detectable con- 
tractions. The fetal heart rate was 130 bpm. The cervix 
was long and closed, and a floating breech presented. 

The platelet count was 209,000/mm* and coagulation 
studies were normal. Subsequent TORCH (toxoplas- 
mosis, rubella virus, cytomegalovirus, and herpesvirus) 
studies were negative. A real-time sonogram was ob- 
tained; the results, as shown in Table HI, were again 
consistent with a-thalassemia hydrops fetalis. 

The diagnosis of severe preeclampsia at 27 weeks was 
made. Intravenous magnesium sulfate, a 2 gm bolus 
followed by three gm/hr, was administered. The fetal 
heart rate remained reactive at 120 to 130 bpm. Pro- 
gressive oliguria ensued, without response to fluid 
bolus. The central venous pressure was 10 to 12 mm 
H,O. For maternal indications, delivery was accom- 
plished by a low-flap transverse cesarean section with 
the patient under epidural anesthesia. A grossly hy- 
dropic infant weighing 1361 gm, with ambiguous gen- 
italia and Apgar scores of 2 and I at 1 and 5 minutes, 

„respectively, was delivered. The infant died 10 minutes 
after birth. Autopsy was refused by the family. 

The patient’s postoperative course was complicated 
by blood pressure of 170 to 180/110 to 120, and 
Apresoline was added to the magnesium sulfate ther- 
apy for the first 24 hours post partum. She slowly im- 
proved during an 8-day period and was sent home in 
stable condition. 

Case 5. A 27-year-old woman, gravida 1, para 0, with 
a gestation of 29 weeks by dates presented in labor and 
complaining of ankle swelling during the past several 
weeks. Two weeks previously, her private obstetrician 
noted a rise in blood pressure from a recent value of 
90/50 to 120/80 mm Hg. Bed rest at home was pre- 
scribed, and in the ensuing 2 weeks the patient gained 
19 pounds. At the onset of labor she came to the labor 
and delivery suite. 

On admission, the blood pressure was 130/80 mm 
Hg and she had edema (3+), hyperreflexia (3+), and 
proteinuria (1+). The fundal height was 32 cm with 
uterine contractions occurring every 4 minutes. The 
fetal heart rate was 120 to 130 bpm. The cervix was 4 
cm dilated and 100% effaced, with intact membranes 
and the fetal vertex presenting at the ~ | station. Find- 
ings on real-time ultrasonography are displayed in 
Table IH. 

The diagnosis of probable a-thalassemia hydrops fe- 
talis complicated by mild preeclampsia was made. Mag- 
nesium sulfate, 2 gm/hr, was administered intrave- 
nously and the patient’s condition. was stabilized, Labor 
progressed rapidly, and 34 hours after admission, she 
was delivered spontaneously of a live female infant, 
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with Apgar scores of 2 and 2 at | and 5 minutes, re- - 
spectively, and weighing 1260 gm. The infant died after 
1 hour and 52 minutes of life, despite intubation and 
resuscitative efforts. 

The placenta was retained, requiring manual re- 
moval. The patient's preeclampsia resolved slowly post 
partum, and she went home on the third postpartum `. 
day in stable condition. 


Comment 

In this review of five cases of a-thalassemia hydrops 
fetalis occurring in New York City, the recurrent ma- 
ternal presentation we noted was consistent with that 
in Southeast Asian reports on this condition'* and with 
the obstetric literature on nonimmune hydrops fetalis 
of all causes." Specifically, these women presented with 
varying degrees of preterm preeclampsia, microcytic 
anemia, and size-date discrepancies. That microcytosis: 
is an indication of the a-thalassemia cartier state in’ 
Southeast Asians is well documented and preeclampsia 
is a recognized complication of nonimmune hydrops. 
fetalis in general. However, a review from Thailand? 
notes its occurrence in only 50% of cases with fetal > 
Barts hemoglobin. We noted this condition in all of» 
our patients. Also, the potential severity of the pres 
eclampsia with its resultant maternal morbidity, as seen 
in two of the five patients here, has not been mentioned 
in the Western literature. 

Another characteristic seen in these women, size-date 
discrepancy, has not been emphasized in the literature, 
probably because hydramnios is only occasionally pres- 
ent. However, size-date discrepancies were the initial 
indication for sonographic assessment in 46% of the 
patients in a recent investigation on nonimmune hy- 
drops by Holzgreve et al.” In Southeast Asian women 
with microcytosis and this finding, a-thalassemia hy- 
drops fetalis should be ruled out. Sonography is an 
invaluable tool in our ability to make this diagnosis. 

Of interest in our group of patients is the lack of a 
relationship between the progression or severity of the 
hydrops and the onset of labor. Three of the five ini- 
tially presented in active labor, the length of which var- 
ied with parity. One woman, with the most severe pre- 
eclampsia, did not have labor at all. The gestational age 
at delivery in patients without a prenatal diagnosis of 
this condition, as reported in other studies,*” correlates 
well with gestational ages of our patients who were 
delivered from 27 weeks onward. 

In three of the four patients delivered vaginally, the 
third stage of labor was complicated by retention of the 
enlarged bulky placenta. Although no patient suffered 
an obstetric hemorrhage, it is important in these cases 
to anticipate this complication by assuring the avail- 
ability of cross-matched blood. 

The presence of ambiguous genitalia is a finding that 
has not been previously reported in the literature on 
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infants with a-thalassemia. The relationship may be 
sporadic here, but because it was noted in two of our 
five cases, we will be interested in checking for this 
association in the future. 

The sonographic findings in the three cases that were 
adequately evaluated met the criteria of Fleischer et al.’ 


for hydrops fetalis in general, namely, (1) presence of 


fetal serous cavity effusions (Fig. 1), (2) fetal amasarca 
(skin thickness >5 mm), (3) abnormally thick piacenta 
(>6 cm), and (4) hydramnios or oligohydramraos. As 
anticipated, we could not detect an ultrasoune! char- 
acteristic that was specific for homozygous a-thalasse- 
mia as a cause of hydrops. 

When the biophysical status of the affected fetus was 
assessed with ultrasound, those with oligohydramnios 
had a marked decrease in fetal movements: fetal 
breathing movements were not seen in any of the three 
fetuses. 

To avoid the late diagnosis and maternal sequelae of 
a-thalassemia hydrops fetalis, antenatal screeniag for 
the carrier state in women of Southeast Asian origin 
(meant to include southern mainland China, Indo- 
china, Indonesia, and the Phillippines‘) is mandatory. 
<- Two good screening protocols have been published, by 

Stein et al.“ and Alger et al.'' Both rely on initially 
identifying the high-risk patient with microcytic anemia 
(mean corpuscular volume <82 fl) not due to simple 
iron deficiency. When this is found, the husband should 
be expeditiously evaluated for the same carrier status. 
Hemoglobin electrophoresis can help rule out @-thal- 
assemia, the other possible cause. Genetic counseling 
should be provided to explain the 25% risk of pro- 
“ducing a homozygous fetus when both parents are car- 
riers. The techniques of restriction endonuclease gene 
“mapping are now available and this diagnosis can be 
made prenatally on fetal cells obtained via amniacen- 
tesis or chorionic villus biopsy." '? A first- or secomd- 
trimester termination in cases of a fetus with Bart’s 
hemoglobin will prevent the maternal morbidity ex- 
perienced by our patients. 
Recent Southeast Asian immigrants, who are setling 
in large numbers in urban centers such as New York 


City, may present several socio-cultural barriers te ad- 
_ equate prenatal diagnosis. Factors such as late or no 


registration for prenatal care, lack of understanding 
and acceptance of Western medical procedures, lan- 
guage and dialect barriers, religious sanctions against 
autopsy, and lack of entry into medicaid or third-party 
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payment systems interfere in varying degrees with the 
provision of high-technology obstetric services. 

In the event that a diagnosis of a-thalassemia hydrops 
fetalis is not suspected until the late second or early 
third trimester, the following management recommen- 
dations are made. A detailed obstetric ultrasound 
should be performed, for detection of hydrops fetalis 
or other major congenital malformations. If pre- 
eclampsia is not severe and thus prompt delivery is not 
essential, amniocentesis should be performed for re- 
striction endonuclease mapping of the a-globin genes, 
even late in gestation. The value in verifying this di- 
agnosis and thus the 100% fetal mortality rate lies in 
our ability to then turn all concern toward the mother, 
to expedite delivery, and to avoid toxemic and operative 
morbidity. 


We thank Haig Kazazian, M.D., and Corrine Boehm, 
M.S., of the Department of Pediatrics, Genetics Unit, 
The Johns Hopkins University School of Medicine, for 
providing the DNA restriction endonuclease studies for 
a-thalassemia status. 
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PREMARIN RELIEVES MODERATE TO SEVERE VASOMOTOR SYMPTOMS 

Vasomotor symptoms are the most common manifestation of the menopause, affecting up to 75% of 
menopausal women. Of these, 80% may suffer for more than a year and up to 50% for more than five years. 
These symptoms can disrupt a woman's life by chronically interrupting sleep, resulting in anxiety and 
irritability. 

In a study of postmenopausal women suffering severe episodes of cutaneous flushing, symptoms 
improved markedly after administration of estrogen?—the treatment of choice for moderate to severe vaso- 
motor symptoms? The estrogen of choice is PREMARIN, the most widely prescribed estrogen for over 40 
years. PREMARIN (Conjugated Estrogens Tablets, U.S.P.) relieves moderate to severe vasomotor symptoms 
of the natural menopause, as well as the acute and often severe symptoms of surgical menopause. 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS, U.SP) 
ook: & @ 


03mg 0.6025mg 0.9mg 1.25 mg 2.5mg 


The appearance of these tablets is a trademark of Ayerst Laboratories 


Please see last page for brief summary of full prescribing information. 
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PREMARIN RESTORES THE VAGINAL ENVIRONMENT 
In the postmenopausal woman, decreasing levels of estrogen can have devastating effects on a woman's 
sexual functioning. The pH of vaginal secretioms rises, promoting the growth of contaminating organisms. 
The vaginal epithelium dries and thins, becoming susceptible to irritation, injury, and infection. Sexual rela- 
tions may be difficult or impossible. 

PREMARIN (Conjugated Estrogens, U.S.?.) Vaginal Cream focuses therapy at the site of the problem. 
Vaginal dryness is relieved, pH reverts to its normal acidity, and the epithelium thickens and becomes more 
resistant to injury and infection. With the vaginal environment returned to its premenopausal state, sexual 


=e PREMAR IN 


(CONJUGATED ESTROGENS, U.S.P.) Vaginal Cream 


0.625 mg/g 


© 1985 Ayerst Laboratories Please see last page for brief summary of full prescribing information. 


Metacarpal mineral content (mg/mm) 
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PREMARIN MAY HALT THE DISABLING COU RSE OF OSTEOPOROSIS * 
Osteoporosis has an enormous epidemiological impact: it affects 10 million American women, and 26% of 
all women over age 60° The disease begins silently and progresses inexorably for 15 to 20 years, until dis- 
abling complications occur® 

To minimize osteoporotic damage, the condition must be detected early and treated promptly. For 
many patients, PREMARIN is optimal therapy for osteoporosis, as part of a comprehensive program that 
includes exercise, good nutrition, and calcium supplements. In a controlled study of postmenopausal and 
oophorectomized women, PREMARIN (Conjugated Estrogens Tablets, U.S.P.) doses of 0.625 mg/day pre- 
vented loss of metacarpal mineral content (see graph above)‘ 


PREMARIN 


(CONJUGATED ESTROGENS TABLETS. U.S.P) 
oOo: OO 


03mg 0625mg 09mg 1.25 mg 2.5 mg 


The appearance of these tablets is a trademark of Ayerst Laboratories. 
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BRIEF SUMMARY (FOR FULL PRESCRIBING INFORMATION AND PATIENT INF: RMALWON, SEE 
PACKAGE CIRCULAR) = 
PREMARIN® Brand of Conjugated Estrogens Tablets, U.S.P 

PREMARIN® Brand of Conjugated Estrogens, U.S.P Vaginal Cream in a nontiquefyng sase 


1. ESTROGENS HAVE BEEN REPORTED TO INCREASE THE RISK OF ENOCMETRIAL 
CARCINOMA. 

Three independent case control studies have reported an increased risk of endometne’ cancer 
in postmenopausal women exposed to exogenous estrogens for more than one year This risk 
was independent of the other known risk factors for endometrial cancer. These studies are 
further supported by the finding that incidence rates of endometrial cancer have increased 
sharply since 1969 in eight different areas of the United States with population-based cancer 
reporting systems, an increase which may be related to the rapidly expanding useof esteogens 
during the last decade. The three case control studies reported that the risk ofeenderetrial 
cancer in estrogen users was about 4.5 to 13.9times greater than in nonusers. The tisk appears 
to depend on both duration of treatment and on estrogen dose. In view of these findings, when 
estrogens are used for the treatment of menopausal symptoms, the lowest dose that wa-controt 
symptoms should be utilized and medication should be discontinued as soon as possible. 
When prolonged treatment is medically indicated, the patient should he reassesses oratie 
semiannual basis to determine the need for continued therapy. Although the evidence 
considered preliminary, one study suggests that cyclic administration of low doses of estrogen 
may carry less risk than continuous administration; it therefore appears prudent to stilize sucha 
regimen. Close clinical surveillance of alt women taking estrogens is important. It: ali-cases of 
undiagnosed persistent or recurring abnormal vaginal bleeding, adequate diagaostic mea- 
sures should be undertaken to rule out malignancy There is no evidence at present that 
“natural” estrogens are more or less hazardous than “synthetic” estrogens at equiesteagenic 
doses. 

2. ESTROGENS SHOULD NOT BE USED DURING PREGNANCY. 

The use of female sex hormones, both estrogens and progestogens, during early pregnancy 
may seriously damage the offspring. It has been shown that females exposed. in 
diethylstilbestrol, a non-steroidal estrogen, have an increased risk of developing :a 
form of vaginal or cervical cancer that is ordinarily extremely rare, This risk has bee 
as not greater than 4 per 1000 exposures. Furthermore, a high percentage of such exposed 
women (from 30 to 90 percent) have been found to have vaginal adenosis, epitheliaxc ha ages of 
the vagina and cervix, Although these changes are histologically benign, itis not kncwn wheather 
they are precursors of malignancy. Although similar data are not available with the vsec? other 
estrogens, it cannot be presumed they would not induce similar changes. Several reports 
suggest an association between intrauterine exposure to female sex hormones ancccngenital 
anomalies, including congenital heart defects and limb reduction defects. One case ecntrol 
study estimated a 4. 7-fold increased risk of limb reduction defects in infants exposed irmutero to 
sex hormones (oral contraceptives, hormone withdrawal tests for pregnancy, on.attempted 
treatment for threatened abortion). Some of these exposures were very short ard involved only 
a few days of treatment. The data suggest that the risk of limb reduction defectsan exposed 
fetuses is somewhat less than 1 per 1000. In the past, female sex hormones havezbe«n used 
during pregnancy in an attempt to treat threatened or habitual abortion. There s cons:derable 
evidence that estrogens are ineffective for these indications, and there is no evidenis from well 
controlled studies that progestogens are effective for these uses. If PREMARIN is usec: during 
pregnancy, or if the patient becomes pregnant while taking this drug, she should be «pprised of 
the potential risks to the fetus, and the advisability of pregnancy continuation. 































































DESCRIPTION: PREMARIN (Conjugated Estrogens, U.S.P) contains a mixture af estrogens, 
obtained exclusively from natural sources, blended to represent the average composition otimaterial 
derived from pregnant mares’ urine. It contains estrone, equilin, and 17a-dihydroequilin, tagether 
with smaller amounts of 17a-estradiol, equilenin, and 17a-dihydroequilen:n as salts e? thes sulfate 
esters. 






INDICATIONS: Based on a review of PREMARIN Tablets by the Nationa! Avademy of 
Sciences — National Research Council and/or other information, FDA has classified the 
indications for use as follows: 

Effective: 1. Moderate to severe vasomotor symptoms associated with the mencpause..{7 here 
is no evidence that estrogens are effective for nervous symptoms or depression without 
associated vasomotor symptoms, and they should not be used to treat such conditions, t 

2. Atrophic vaginitis 

3. Kraurosis vulvae 

4. Femate hypogonadism 

5. Female castration 

6. Primary ovarian failure 

7 Breast cancer (for palliation only) in appropriately selected women and menw with 
metastatic disease. 

8. Prostatic carcinoma — palliative therapy of advanced disease. 

9, Postpartum breast engorgernent.. Although estrogens have been widely used tor the 
prevention of postpartum breast engorgement, controlled studies have demonstrated taatthe 
incidence of significant painful engorgement in patients not receiving such hormona herapy is 
iow and usually responsive to appropriate analgesic or other supportive therapy. Con: ritly, 
the benefit to be derived from estrogen therapy for this indication must be carefully weighed 
against the potential increased risk of puerperal thromboembolism associated with hesse of 
large doses of estrogens. 

PREMARIN HAS NOT BEEN SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING 

PREGNANCY AND ITS USE MAY CAUSE SEVERE HARM TO THE FETUS (SEZ BOXED 
WARNING). 
“Probably” effective: For estrogen deficiency-induced osteoporosis, and only whea used in 
conjunction with other important therapeutic measures such as diet, calcium, phyeptherapy, 
and good general health-promoting measures. Final classification of this indication. requires 
further investigation. 


INDICATIONS: PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream is indieated in the 
treatment of atrophic vaginitis and kraurosis vulvae. PREMARIN Vaginal Cream HAS NOT BEEN 
SHOWN TO BE EFFECTIVE FOR ANY PURPOSE DURING PREGNANCY AND ITS USE MAY CAUSE 
SEVERE HARM TO THE FETUS (SEE BOXED WARNING) 

CONTRAINDICATIONS: Estrogens should not be used in women (or men) with any of !ne icliowing 
conditions: 1. Known or suspected cancer of the breast except in appropriately selecsed: patients 
being treated for metastatic disease. 2. Known or suspected estrogen-depender’ necplasia 
3. Known or suspected pregnancy (See Boxed Warning). 4. Undiagnosed abnormal genital Bleeding. 
5. Active thrombophlebitis or thromboembolic disorders. 6. A past history of thromponhebitis, 
thrombosis, or thromboembolic disorders associated with previous estrogen use (excep: when used 
in treatment of breast or prostatic malignancy). 

WARNINGS: Long term continuous administration of natural and synthetic estrogers ip certain 
animal species increases the frequency of carcinomas of the breast, Cervix, vagina, anc liver There 
are now reports that estrogens increase the risk of carcinoma of the endometrium in hernana (See 
Boxed Warning.) At the present time there is no satisfactory evidence that estrogens given to 
postmenopausal women increase the risk of cancer of the breast, although a recent stucy has raised 
this possibility. There is a need for caution in prescribing estrogens for women with a strong family 
history of breast cancer or who have breast nodules, fibrocystic disease, or abnormal mamrmrogsams. 
A recent study has reported a 2- to 3-fold increase in the risk of surgically confirmedizatitiadder 
disease in women receiving postmenopausal estrogens. 

Adverse effects of oral contraceptives may be expected at the larger doses of estrogen sed ic treat 
prostatic or breast cancer or postpartum breast engorgement, it has been shown thaftthere is an 
increased risk of thrombosis in men receiving estrogens for prostatic cancer and women for 
postpartum breast engorgement. Users of oral contraceptives have an increased risk of cxseases, 
such as thrombophlebitis, pulmonary embolism, stroke, and myocardial infarction. Cases ef retinal 
thrombosis, mesenteric thrombosis, and aptic neuritis have been reported in oral contraceptive 
users. An increased risk of postsurgery thromboembolic complications has also been veportad in 
users of oral contraceptives. If feasibie, estrogen should be discontinued at least 4 waek:, before 
surgery of the type associated with an increased risk of thromboembolism, or during periods of 
prolonged immobilization. Estrogens should not be used in persons with active thromaophiebitis, 
thromboembolic disorders, or in persons with a history of such disorders in association weh esir? 
use, They should be used with caution in patients with cerebral vascular or coronary arter 
Large doses (5 mg conjugated estrogens per day), comparable to those used to treat Cancercf the 
prostate and breast have been shown to increase the risk of nonfatal myocardiai intarction, 
























































pulmonary embolism and thrombophlebitis. When doses of this size are used, any of the 
thromboembolic and thrarnbotic adverse effects should be considered a clear risk. 

Benign hepatic adenomas should be considered in estrogen users having abdominal pain and 

tenderness, abdominal mass, or hypovclemic shock. Hepatocellular carcinoma has been reported in 
women taking estrogen-containing oral contraceptives. Increased blood pressure may occur with 
use of estrogens in the menopause and blood pressure should be monitored with estrogen use. A 
worsening of glucose tolerance has been observed in patients on estrogen-containing oral contracep- 
tives. For this reason, diabetic patients should be carefully observed. Estrogens may lead to severe 
hypercalcemia in patients with breast cancer and bone metastases. 
PRECAUTIONS: Physical examination and a complete medical and family history should be taken 
prior to the initiation of any estrogen therapy with special reference to blood pressure, breasts, 
abdomen, and pelvic organs, and shouid include a Paparicolau smear. As a general rule, estrogen 
should not be prescribed for longer than one year without another physical examination being 
performed. Conditions influenced by fluid retention such as asthma, epilepsy, migraine, and cardiac 
or renal dysfunction, require careful observation. Certain patients may develop manifestations of 
excessive estrogenic stimulation, such as abnormal or excessive uterine bleeding, mastodynia, etc. 
Prolonged administration of unopposed estrogen therapy has been reported to increase the risk of 
endometrial hyperplasia in some patients. Oral contraceptives appear to be associated with an 
increased incidence of mental depression. Patients with a history of depression should be carefully 
observed. Preexisting uterine leiomyomata may increase in size during estrogen use. The pathologist 
should be advised of estrogen therapy when relevant specimens are submitted. If jaundice develops 
in any patient receiving estrogen, the medication should be discontinued while the cause is 
investigated. Estrogens should be used with care in patients with impaired liver function, renal 
insufficiency, metabolic bone diseases associated with hypercalcemia, or in young patients in whom 
hone growth is not complete. 

The following changes may be expected with larger doses of estrogen: 

a. Increased sulfobromophthalein retention. 

b. Increased prothrombin and factors Vil, VIH, IX, and X; decreased antithrombin 3; increased 
norepinephrine-induced platelet aggregability. 

c. Increased thyroid binding globulin (7 BG) leading to increased circulating total thyroid hormone, 
as measured by PBI, T4 by column, or T4 by radioimmunoassay. Free T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered. 

d. Impaired glucose tolerance, 

e. Decreased pregnanediol excretion. 

f. Reduced response to metyrapone test, 

g. Reduced serum folate concentration. 

h. increased serum triglyceride and phospholipid concentration. 

Asa general principle, the administration of any drug to nursing mothers should be done only when 
Clearly necessary since many drugs are excreted in human milk. 

ADVERSE REACTIONS: The following have been reported with estrogenic therapy, including oral 
contraceptives: breakthrough bleeding, spotting, change in menstrual flow; dysmenorrhea; 
premenstrual-like syndrome; amenorrhea during and after treatment; increase in size of uterine 
fibromyomata; vaginal candidiasis, change in cervical erosion and in degree of cervical secretion; 
cystitis-like syndrome; tenderness, enlargement, secretion (of breasts), nausea, vomiting, abdorni- 
nal cramps, bloating; cholestatic jaundice; chtoasma or melasma which may persist when drug is. 
discontinued; erythema multiforme: erythema nodosum; hemorrhagic eruption; loss of scalp hair; 
hirsutism, steepening of corneal curvature; intolerance to contact lenses; headache, migraine, 
dizziness, mental depression, chorea; :ncrease or decrease in weight; reduced carbohydrate 
tolerance; aggravation of porphyria; edema; changes in libido. 

ACUTE OVERDOSAGE: May cause nausea, and withdrawal bleeding may occur in females. 

DOSAGE AND ADMINISTRATION: 

PREMARIN® Brand of Conjugated s Tablets, U.S.P 

1, Given cyclically for short-term use only. For treatment of moderate to severe vasomotor symptoms, 
atrophic vaginitis, or kraurosis vulvae associated with the menopause (0.3 to 1.25 mg or more daily). 

The lowest dose that wili control symptoms should be chosen and medication should be 
discontinued as promptly as possible. 

Administration should be cyclic (e.g, three weeks on and one week off). 

Attempts to discontinue or taper medication should be made at three to six month intervats. 

2. Given cyclically: Female hypogonadism. Female castration, Primary ovarian failure. Osteoporo- 
Sis. 

Female hypogonadism — 2.5 to 75 mg daily, in divided doses for 20 days, followed by a rest period 
of 1O days’ duration. If bleeding does not occur by the end of this period, the same dosage schedule is 
repeated. The number of courses of estrogen therapy necessary to produce bleeding may vary 
depending on the responsiveness of the endometrium. 

if bleeding occurs before the end of the 10 day period, begin a 20 day estrogen- progestin cyclic 
regimen with PREMARIN (Conjugated Estrogens Tablets, U.S. P), 2.5to 75 mg daily in divided doses, 
for 20 days. During the last five days of estrogen therapy, give an oral progestin. If bleeding occurs 
aah this regimen is concluded, therapy is discontinued and may be resumed on the fifth day of 

leeding. 

Female castration and prmary ovarian failure~125 mg daily, cyclically Adjust upward or 
downward according to response of the patient. For maintenance, adjust dosage to lowest level that 
will provide effective contro} 

Osteoporosis (to retard progression) — 1.25 mg daily, cyclically, 

3. Given for a few days: Prevention of postpartum breast engorgement -- 3.75 mg every four hours 
far five doses, or 1.25 mg every four hours for five days. 

4. Given chronically: Inoperable progressing prostatic cancer ~-1.25 to 2.5 mg three times daily 

Inoperable progressing breast cancer in appropriately selected men and postmenopausal 
women ~-10 mg three times daily for a period of at least three months. 

Patients with an intact uterus should be monitored for signs of endometrial cancer and appropriate 
measures taken to rule out malignancy in the event of persistent or recurring abnormal vaginal 
bleeding. 

PREMARIN® Brand of Conjugated Estrogens, U.S.P. Vaginal Cream 
Given cyclically for short-term use anly. For treatment of atrophic vaginitis or kraurosis vulvae 

The lowest dose that wil control symptoms should be chosen and medication should be 
discontinued as promptly as possible 

Administration should be cyclic (e.g., three weeks on and one week off). 

Attempts to discontinue ar taper medication should be made at three to six month intervals 

Usual dosage range: 2 to 4 g daily, intravaginally or topically, depending on the severity of the 
condition. 

Treated patients with an intact uterus shculd be monitored closely for signs of endometrial cancer 
and appropriate diagnostic measures should be taken to rule out malignancy in the event of persistent 
or recurring abnormal vaginal bleeding. 

HOW SUPPLIED: PREMARIN {Conjugated Estrogens Tablets, U.S.P). No. 869- Each purple tablet 
contains 2.5 mg in bottles of 1OCand 1,000. No. 866 -- Each yellow tablet contains 1.25 mg in bottles of 
100 and 1,000. Also in Cycle Pack of 21 and in unit dose package of 100. No. 864 -~ Each white tablet 
contains 0.9 mg in bottles of 100. Also in Cycie Pack of 21. No. 867. Each maroon tablet contains 
0.625 mg in bottles of 100 and 1.000. Also in Cycle Pack of 2Land unit dose package of 100. No. 868 — 

Each green tablet contains 0.3 mg in botties of 100 and 1,000. The appearance of these tablets is a 
trademark of Ayerst Laboratories. 

PREMARIN (Conjugated Estrogens, U.S.P) Vaginal Cream ~ No. 872 ~ Each gram contains 
0.625 mg Conjugated Estrogens, U.S.P (Aiso contains cetyl esters wax, cetyl alcohol, white wax, 
glyceryl monostearate, propylene glycol monastearate, methyl stearate. phenylethyl alcohol, sodium 
lauryl sulfate, glycerin, and mineral oil } 

Combination package: Each contains Net Wt. 1v2 oz. (42.5 g) tube with one calibrated plastic 


applicator, 
Also Available .. Refill package. Each contains Net Wt. 149 oz. (42.5 g) tube. 4340R2/785 
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Microinvasive carcinoma of the vagina: A distinct 


clinical entity? 


William A. Peters III, M.D., Neelam B. Kumar, M.D., and George W. Morley, M.D. 


Ann Arbor, Michigan, and Seattle, Washington 


Six patients with superficially invasive squamous carcinoma of the vagina are described. All had <2.5 mm 
of invasion as measured from the surface, lacked involvement of the lymph-vascular spaces, and arose 
-within a field of'carcinoma in situ. Three of the six had previously been treated for carcinoma of the cervix. 
The patients with microinvasive carcinoma had a median age 10 years younger than that of patients with 
Stage | carcinoma of the vagina. Treatment of the six patients has been by partial or total vaginectomy. 
With follow-up of 51 to 172 months, there have been no recurrences. More experience is needed to define 
“microinvasive squamous carcinoma of the vagina and to determine the optimal treatment for these lesions. 


(Am J Ostet Gynecol 1985;153:505-7.) 


Key words: Microinvasion, vagina, carcinoma 


Carcinoma of the vagina is an infrequent disease, 
making up approximately 2% of admissions to a gy- 
necologic oncology service. Although it has been well 
described in its intraepithelial and frankly invasive 
forms, no attention has been directed toward superfi- 
cially invasive or “microinvasive" disease. With other 
squamous carcinomas of the lower genital tract, it has 
been possible to define an early invasive lesion that can 
be treated in a less radical fashion than that used for 
frankly invasive lesions." 

We recently reported the University of Michigan ex- 
perience with carcinoma of the vagina.’ Among patients 
with Stage I disease, the 5-year survival was only 57%. 
Most of the patients were treated with irradiation but 
we noted a subgroup of patients with early disease, 
treated surgically, who seemed to have a better survival. 
This article presents six cases of superficially invasive 
squamous carcinoma arising within vaginal intraepi- 
thelial neoplasia, all of which were treated by partial or 
total vaginectomy. The pathologic features of these 
cases are reviewed and suggestions made for future 
investigation in this area. 


Methods and material 

The Tumor Registry at the University of Michigan 
Medical Center was searched for cases of carcinoma of 
the vagina between the years of 1950 and 1983. He- 
matoxylin and eosin—stained slides on all Stage I neo- 
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plasms were reviewed. Whenever necessary, additional | 
slides were prepared from the blocks. All the slides were 
reviewed by a single gynecologic pathologist. Patients 
were considered for inclusion in this study if they had 
complete excision of the lesion by either partial or total 
vaginectomy. Patients having an incisional biopsy fol- 
lowed by radiation therapy were not included. Cases 
were included where there was <3 mm of invasion as 
measured from the overlying surface to the deepest. 
portion of invasion. Life-table survival projections were. 
plotted by means of the technique of Kaplan ande. 
Meier. Differences in survival were tested for signif- 
cance with the generalized Wilcoxon test.’ 


Results 

During this 30-year period, 86 cases of invasive car- 
cinoma of the vagina were treated at the University of 
Michigan Medical Center. There were 32 cases of Stage 
I carcinoma, including seven adenocarcinomas and 25 
squamous carcinomas. Among the 25 squamous car- 
cinomas, six patients met the definitions required for 
inclusion in this study (Table 1). 

The median age of these patients was 49 years (range 
43 to-76 years). Five of the six were white, and one was 
black. Three of the six patients had a prior intraepi- 
thelial or invasive carcinoma of the cervix, and two had 
undergone prior pelvic irradiation. There was a pre- 
dominance of involvement of the vaginal apex, al- 
though there were lesions in other portions of the va- 
gina. Depth of invasion ranged up to 2.5 mm. None.of 


the patients showed involvement of the lymph-vascular 


spaces. Patient No, 4 had a confluent carcinoma. All 
six lesions arose within an area of surrounding intra- 
epithehal neoplasia (Fig. 1). : 
Four of the patients were treated by a total vaginec- 
tomy, one was treated by partial vaginectoniy, and one: 
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Fig. 1. Tongues of invasive squamous carcinoma reaching a depth of 1.0 mm from the surface. Note 


the surrounding in situ carcinoma. 


Table I. Seven cases of “microinvasive” carcinoma of the vagina at the University of Michigan 
Medical Center 












Other malignancies 
(time interval) 





Prior operation 


Patient or irradiation 


l 60 Lymphoma (4 yr) Vaginal hysterectomy 
2 46 Invasive carcinoma of Pelvic irradiation 

cervix (7 yr) 
3 44 CIN (5 yr) Abdominal hysterectomy 
4 43 None Abdominal hysterectemy 
5 76 None Abdominal hysterectomy 
6 52 Invasive carcinoma of Pelvic irradiation 


cervix (6 yr) 





Upper third 0.8 


Depth of 
invasion 
Location (mm) 






Therapy Follow-up 








133 mo, NED 


Partial vaginectomy 
anterior wall 


Apex 0.9 Total vaginectomy 133 mo, NED 
Apex 1.0 Total vaginectomy 62 mo, NED 
Apex 2.4 Total vaginectomy 172 mo, NED 
Vaginal irradiation 
and with ovoid 
Lower posterior 1.0 Total vaginectomy 51 mo, NED 
2 lesions: Upper 2.5 Total vaginectomy 132 mo, NED 
third anterior 1.0 


wall and 
middle third 
posterior wall 





CIN = Cervical intraepithelial neoplasia; NED = no evidence of disease. 


was treated by a partial vaginectomy followed by su- 
perficial irradiation from a vaginal source. No attempt 
was made to treat the pelvic nodes, either surgically or 
with irradiation. Follow-up ranges from 51 to 172 
months, and no patient has had a recurrence. 

In comparison with the patients with Stage I squa- 
mous carcinoma of the vagina from the University of 
Michigan Medical Center, the patients with micrein- 
vasion had a median age that was 14 years younger. 
They had a similar racial distribution and a similar 
incidence of prior cervical carcinoma and irradiation.’ 
The survival of the patients with “microinvasive” ear- 
cinoma of the vagina and all other Stage I patients is 
depicted in Fig. 2. There is a statistically significant 
difference in survival probability (p < 0.05). 


Comment 

The most common model for the development of an 
invasive squamous carcinoma pictures the malignancy 
as arising first as an intraepithelial process.* After either 
a transformation in the tumor’s basic character and/or 
a change in the host’s resistance or other modifying 
factors, the tumor begins to grow in an invasive pattern 
with the potential to invade adjacent organs and me- 
tastasize by the lymphatic and venous systems. Most 
cervical squamous carcinomas fit this model, but a sig- 
nificant proportion of invasive vulvar malignancies are 
felt to begin de novo as invasive lesions rather than to 
arise in an intraepithelial process.’ In the vagina the 
relative frequency with which intraepithelial neoplasia 
becomes invasive or the relative proportion of invasive 
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Fig. 2. Life-table survival probability for the six cases of mi- 
croinvasive carcinoma compared with that of 26 cases of other 
Stage I carcinoma of the vagina. 


lesions that arise from an intraepithelial process is not 
known. 

With both cervical and vulvar squamous carcinoma, 
a great deal of attention has been directed toward iden- 


tifying early invasive lesions that can be treated with 


less radical procedures. At the University of Michigan 


Medical Center, we have viewed squamous carcinomas . 


of the cervix with <3 mm of invasion from the over- 


lying epithelial surface and lacking confluence or lym- ° 


phatic or vascular involvement as “microinvasive” and 
feel that these may be treated by a total hysterectomy.’ 
Vulvar lesions that do not show lymph-vascular involve- 
ment and with <2 mm of invasion (as measured from 


the surface), regardless of confluence, and lesions with’ 


up to 3 mm o? invasion that lack lymph-vascular in- 
volvement and confluence are viewed as microinvasive 
and are treated by wide local excision.” Others have 
stated that surrounding vulvar intraepithelial neoplasia 
is necessary to make the diagnosis of microinvasive 
disease.’ 

Standards do not exist for the diagnosis of a mi- 
croinvasive lesion in the vagina, and in presenting these 
six cases, we must fall back on the experience with 
cervical and vulvar disease. Unique problems exist in 
the vagina, most notably the very small deep stromal 
margins that can be obtained anteriorly and posteriorly, 


even with radical vaginectorny. It should be pointed out,. 


however, that these anterior and posterior margins are 


Microinvasive carcinoma of vagina 507 


the same regardless of whether the procedure is con- 
sidered to be a “total” vaginectomy or a “radical” va- 
ginectomy. The total depth of vagina excised in vagi- 
nectomy specimens that we have examined varies from 
0.6 to 1.2 cm. If one accepts a definition of up to 2.5 
mm of invasion for microinvasive disease, then the tu- 
mor-free margin will vary from 3.5 to 12 mm. All of 
our cases showed surrounding intraepithelial neopla- 
sia, and based on others’ experience with vulvar car- 
cinoma, this may be a significant predictor of a low 
incidence of recurrence or metastatic disease.” The lym- 
phatic metastatic potential of vaginal carcinoma in gen- 
eral is not well established, but based on experience 
gained from cervical and vulvar carcinoma, nodal me- 
tastasis would seem unlikely in lesions with <3 mm of 
invasion arising in a field of in situ carcinoma and lack- 
ing confluence or lymph-vascular space involvement. 

It is not our intent to define diagnostic criteria or 
specific therapy Zor microinvasive vaginal carcinoma. 
Rather, we wish to suggest that there is a distinct group 
of patients with early vaginal squamous carcinoma who 
could be managed with conservative treatment. There 
is a void in our knowledge of early vaginal carcinoma 
and we wish to encourage others to critically review and 
report their experiences. 
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The influence of antecedent renal disease on pregnancy 


Shinichi Abe, M.D., Yasuhiro Amagasaki, M.D., Konosuke Konishi, M.D., 
Eiichi Kato, M.D., Hiroshi Sakaguchi, M.D., ari Shigeru i M. D: 


Tokyo and Hiratsuka, Japon 


The influence of antecedent renal disease on pregnanc, was studied retrospectively in 72 women with 
various renal diseases that had been proved by biopsy “mong 105 pregnancies studied, normal deliveries 
were observed in 74 (71%), abnormal deliveries with li-2 infants in 14 (13%), fetal or neonatal deaths in 

11 (10%), and spontaneous abortions ir. six (6%). The 1sidence of normal delivery, as well as that of live 
‘births, was the highest in the cases of membranous glr Tsrulonephritis, but there was no obvious 
difference in the incidence among IgA nephropathy an- ron-IgA proliferative glomerulonephritis. Cases in 
which there were tubulointerstitial changés of the cortic:| area or arteriolosclerosis in biopsy specimens 
and cases that included hypertension (>140/90 mm Hm or decreased renal function (glomerular filtration 
rate, <70 ml/min) were clearly associated with an unfé-crable outcome in delivery. It was concluded that: 


asessment of the advisability of pregnancy in nephritic3weamen should be made on the basis.of a 
combination of the clinical and histologic parameters. (Œn J OpsteT GYNECOL 1985;153:508-14.) 


Key words: Renal disease, pregnancy 


The reciprocal influence of pregnancy and arseced- 
ent renal parenchymal disease represents one =f the 
"greatest concerns among clinicians, espécially nephrol- 
ogists and obstetricians. Some of the literature h-s zen- 


-firmed that maternal or fetal mortality and mo-p.dity l 


are increased when the serum creatinine concenzetion 


is in excess of 1.6 mg/dl’ or when pregnant.-3men 


have so-called active renal diseases.?* The opinizr has 
been expressed that pregnancy may aggravate te un- 
derlying renal diseases and that the gestation rey be 
complicated even when the renal lesions are mini- 
mal. However, others have reported that prejnancy 
might be well tolerated in women when they ha-= pre- 


served renal, function with normal blood pressure and - 


when proteinuria or abnormalities of the urinavy sed- 
iment are the only manifestations of their red] in- 


volvement.” The outlook of pregnancy.in nephritic ` 


patients still remains a matter of debate. Frcm this 
viewpoint we carried out a retrospective study ia ob- 
serve the relationship between antecedent renal-paren- 
chymal diseases, proved by biopsy, and the re-u:ts of 
` pregnancies. 


Patients and methods 


The present study included 72 women with inder- 
lying primary glomerular diseases during the Dreg- 
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nancies. These patients were referred to Keio Univer- 
sity Hospital or one of its affiliated hospitals, Toho Uni- 
versity Hospital, Tokyo Jikeikai Medical University 
Hospital, National Ohji Hospital, or Osaka University 


_ Hospital, for diagnostic evaluation of chance protein- 


uria and/or hematuria, chronic glomerulonephritis, or 


nephrotic syndrome as well as for administration of 


adequate treatment or follow-up. In 46 cases, precise 
renal checkups including percutaneous renal biopsy 
had been performed before pregnancy and the subjects 
became: pregnant during the follow-up period. In the 
remaining 26 cases, renal biopsy was carried out after 
delivery or abortion, since the patients had a previous 
history of renal disease including persistent proteinuria 
and/or hematuria subsequent to pregnancy. 

The clinical data pertaining to the past history, serial 
physical examinations, and laboratory data—including 
renal function tests as well as clinical courses before, 
during, and after pregnancies—were collected, where 
available, from the referring doctors of each hospital 
and analyzed. Information was thus obtained from clin- 
ical charts of a total of 105 pregnancies. Cases in which 
the patients received elective abortions were excluded 
in this study. Cases. with a diagnosis of preeclampsia 
without underlying renal disease, based on clinical and 
renal histologic findings, were also excluded. 

In all cases the renal tissues were examined by light 
microscopy. In two thirds of the cases, electron micro- 


scopic ‘observations and immunofluorescent studies 


were also carried out. The renal histologic diagnosis 
and precise evaluations were done by one of us (H.S.), 
a renal pathologist, in accordance with the criteria of 


the World Health Organization’s histologic classifica- 
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Fig. 1. Relationship between time of renal biopsy and outcome of pregnancy. 


Table I. Relationship between antecedent renal disease and outcome of pregnancy* 




















Spontaneous 
abortions 









Deliveries 





No. of Normal Abr.ormalt 
pregnant No. of 
Histologic diagnosts women pregnancies % 
IgA nephropathy 30 38 28 74 5 13 4 10 l 3 
Proliferative glomeru- 23 35 25 71 6 17 2 6 2 6 
lonephritis (non-IgA) : : 
Minimal change glo- 10 17 10 59 2 12 2 12 3 17 
merulonephritis 
Membrancus glomeru- 7 13 11 84 l 8 1 8 
lonephritis 
Membranoproliferative l ; 1 l 100 
glomerulonephritis 
Sclerosing glomerulo- 1 1 1 100 
nephritis 
Total : 72 ` 105 74 71 14 13 l1 10 6 6 


*Values for individual patients are available upon request. 





ftLow—birth weight infants, premature delivery, polyhydramnios, premature abruptio placentae, and severe bleeding after 


delivery in live infants. 


tion of renal diseases. All histologic materials were 
obtained from the referring hospitals. 
For statistical analysis, ¢ tests and y’ tests were used. 


Results 


The 105 pregnancies were observed in 72 gravida 
patients with a variety of underlying renal parenchymal 
diseases. Table I indicates the relationship between the 
antecedent renal disease and outcome of pregnancy. 

Histologically, one third of the patients had IgA ne- 
phropathy, and proliferative glomerulonephritis other 
than IgA nephropathy was the second most com- 
mon diagnosis. Minimal-change glomerulonephritis 
and membranous glomerulonephritis followed succes- 
sively. A small number of cases with membranoprolif- 


erative glomerulonephritis and sclerosing glomerulo-' 


nephritis was included in this study. 
The outcome of delivery was classified into four cat- 
egories, that is, normal delivery, abnormal delivery with 


. tis, the ratio was between 71% and 74%. 


a live infant, fetal or neonatal death, and spontaneous 
abortion, as indicated in Table I. Abnormal delivery 
included cases with low—birth weight infants, prema- 
ture delivery, polyhydramnios, premature abruptio 
placentae, and severe bleeding after delivery and are 
listed at the bottom of Table I. 

The incidence of normal delivery in membranous 
glomerulonephritis was the highest, reaching 84%. In 
IgA nephropathy and proliferative glomerulonephri- 
Minimal- 
change glomerulonephritis followed successively. 

The overall incidence of abnormal delivery with live 
infants was 13%, but the ratio in membranous glo- 
merulonephritis was the lowest. In membranoprolifer- 
ative glomerulonephritis and sclerosing glomerulone- 
phritis, no live birth was recorded. 

The overall ratio of fetal or neonatal deaths was 10% 
and of spontaneous abortions 6%, respectively, in the 
present study. Except for the cases with membrano- 
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Fig. 2. Relationship between percentage of the cortical area with’ tubulointerstitial changes and 


. outcome of pregnancy. 


~ Arteriolosclerosis 
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in Glomeruli (+) 


Ancicanse of / 
Nor nal Delivery 





Incidence cf 
Live Births 


Fig. 3, Relationship betweea histologic factors-and outcome of delivery. 


proliferative glomerulonephritis and sclerosing glo- 
` merulonephritis, the percentage of fetal or neonatal 
deaths, as well as spontaneous abortions, was some- 
what higher in minimal change glomerulonephr tis, al- 
though the causes could not be clarified. 

The results of the pregnancies were clearly different 
according to the time of renal biopsy, as shown n Fig. 
1, Cases in-which renal biopsy was performed before 
pregnancy, with careful follow-up, revealed clearly 
lower incidences of unfavorable outcomes as compared 
to cases in which biopsy was carried out after delivery 
or abortion in order to assess the nature of the bersis- 
` tent proteinuria or underlying renal diseases, irrespec- 
tive of the histologic diagnosis. The data preserved in- 
dicate the importance for female nephritic or protein- 
uric patients of childbearing age of having. chec<ups 
before pregnancy and of being observed and ckezked 
negulanty during pregnancy. 

- As to the histologic findings, important information 
was gained not only from the glomeruli but alse from | 
_ the tubules, interstitium, and arterioles. Fig. 2 shows 
: the relationship between the percentage of the cortical 

‘area with tubulointerstitial changes and the resaks of 
` pregnancy. Changes such as tubular atrophy, interstitial 
‘cell infiltration, and fibrosis in the renal cortex would 


reveal the nephron injuries. Cases with tubulointersti- 
tial changes involving more than 20% of the cortical 
area had obviously higher incidences of abnormal de- 
liveries and fetal or neonatal deaths compared to cases _ 
with less tubulointerstitial changes. This difference was , 
statistically significant. 

Obvious arteriolosclerosis in the interlobular arteries 
or afferent arterioles and segmental sclerosis in the 
glomeruli were observed in nine and 15 cases, respec- 
tively. Absence of arteriolosclerosis was associated with 
a higher incidence of normal delivery, as demonstrated 
in Fig..3, but in this study segmental sclerosis had no 
prognostic value for the outcome of pregnancy. 

Clinically normotensive women, as well as those hav- 
ing preserved renal function, experienced a favorable 
outcome in delivery. As illustrated in Fig. 4, patients 
with normal blood pressure (<140/90 mm Hg) had 
Statistically higher rates of normal delivery (77%) and 
of live births (88%) when compared with those of hy- 
pertensive cases (50% and 71%, respectively). With re- 
gard to renal function, the rate of normal delivery was 
76% in the cases with good renal function (that is, glo- 
merular filtration rate of >70 ml/min or serum creat- 
inine level of <1.1 mg/dl), whereas the.incidence de- 
creased to 36% in the cases with impaired renal func- 
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Fig. 4. Relationship between clinical factors and outcome of delivery. 


Table II. Summary of histologic as well as clinical factors in cases in which pregnancy ended in fetal and 
neoriatal deaths 




















Patient 
No. 






Histologic diagnosis 


A-11 IgA nephropathy, mild 

B-2 IgA nephropathy, mild 

B-4 IgA nephropathy, moderate 

A-12 IgA riephropathy, advanced 

A-35 Proliferative glomerulonephritis, 
mild 

B-11 Proliferative glomerulonephritis, 
mild with focal glomerular 
sclerosis 

B-18 Minimal change glomerulone- 
phritis 

B-20 Minimal change glomerulone- 
phritis 

B-22 Membranous glomerulonephritis 

B-25 Membranoproliferative glomer- 
ulonephritis 

B-26 Sclerosing glomeruloriephritis 


Tubulointerstitial 
changes (>20%) 


I ++i 


+ 


Decreased glomerular 
filtration rate 
(<70 ml/min) 







Hypertension 
(>140/96 mm Hg) 


+ + 
+ oreo 
+ + 
+ — 
+ + 
+ — 
- + 
+ — 
+ m 


- + 





Cases in which + ivas indicated in hypertension or decreased glomerular filtration rate include those that had high blood 
pressure or renal function impairment during the observation period before delivery. 


tion. Therefore these criteria might mark the limits for 
occurrence of a normal delivery. 

Table II summarizes certain clinical and histologic 
factors in 11 cases whose pregnancies ended in fetal or 
neonatal deaths. Except for a few cases, the glomerular 
changes were not necessarily severe, but all of these 
cases showed at least one of the folowing: tubulointer- 
stitial changes involving >20% of the cortical area, a 
blood pressure of >140/90 mm Hg and a glomerular 
filtration rate of <70 ml/min. 

Table III presents the cases in which renal function 
decreased during pregnancy or after delivery. Accord- 
ing to this table, with the exception of three cases, preg- 
nancy might have an unfavorable irreversible effect on 
the clinical course of the underlying renal diseases. 
Most of these cases showed good renal function before 
pregriancy but had either marked tubulointerstitial 
changes or high blood pressure or both. The above- 


mentioned Cata clearly indicate the importance of such 
factors; tat is to say, acombination of histologic as well 
as clinical factors should be taken into consideration 
in assessing the advisability of pregnancy in nephritic 
patients. 


` Comment 

It has onz been debated whether women with un- 
derlying “enal parenchymal disease may tolerate preg- 
nancy well cr not. Recently the dominant opinion has 
been that stich women may have a favorable result of 
pregnancy when they have good renal function with 
normal Hood pressure and when proteinuria or ab- 
normalitizs of thé urinary sediment are the sole man- 
ifestations oT their renal diseases.”'' This may be true 
in many zases, but at the same time, as Fairley et al? 
and Kinciid-Smith® have pointed out, we sometimes 
experience z complicated outcome of pregnancy even 
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Table Il. Summary of histologic and clinical “actors in cases in which renal function decreased during 
pregnancy or after delivery 



































interstitial tension 
Patient changes (>140/90 | B foie During After Outcome of 
No. Histological diagnosis (>20%) mm Hg) | pregnancy | pregnancy delivery pregnancy 
A-3 IgA nephropathy, mild + a Normal Normal Spontaneous abor- 
: < tion 
A-l4 IgA nephropathy, mild + +, Normal Normal 1 Acute renal failure 
A-21 IgA nephropathy, mild Rar -r Normal l Premature delivery 
B-4 IgA nephropathy, + < Normal l Normal Acute renal failure, 
moderate fetal death 
A-12 IgA nephropathy, ad- + + Normal 4 4 Fetal death 
vanced , 
B-15 Proliferative glomeru- + Pe a Normal L Normal Acute renal failure 
À lonephritis, mild 
B-11 Proliferative glomeru- + ~ Normal 4} 1 Spontaneous abor- 
lonephritis, mild tion 
with focal glomeru- f 
. lar sclerosis f e: . 
A-36 Proliferative glomeru- - + J 4 1 Normal delivery 
lonephritis, moder- 
ate 
A-46 Membranous glomeru- - = Normal A Normal Premature twins 
P lonephritis : ` 
B-25 Membranoproliferative - _ Normal 4 Fetal death 
glomerulonephritis . 
B-26  Sclerosing glomerulo- + o + $ 1 1 Fetal death 


nephritis 


* Arrow indicates decreased renal function. 


when there is good renal function with minin4l his- 


tologic findings. Such cases often plague ciricians 


when they are assessing the advisability of pr=gnancy 
in nephritic patients. The present study was under- 


taken to gain more information concerning me rela- , 


tionship between antecedent renal diseases proved by 
biopsy and the outcome of pregnancies, as well as the 
effect of pregnancy on maternal renal diseases. 

As indicated in Table I, the overall incidence cf nor- 
mal delivery and that of live births were 71% anc &4%, 
respectively. These incidences were nearly theseme as 
those reported by Katz et al.” In this study, the cases in 
which the patient received an elective abortir were 
excludéd, since it was difficult to clarify the real cir- 
cumstances. According to the clinical charts >£ these 


cases, however, 19% of the total 129 pregnarciss un- 


derwent this procedure. If these cases were inc-udéd, 
the rate of normal delivery and that of live birtls would 
be reduced to 55% and 68%, respectively. Someo” them 
were evaluated as having a higher possibility o` €rious 
risk by continuing the pregnancies, but others, prob- 
ably one half, underwent the procedure only because 
of anxiety. Therefore adequate renal checkups 3efore 
conception are recommended in order to aod un- 
dergoing this unnecessary procedure. 

From the statistics issued by the Japanese Ministry of 
Health and Welfare," the incidence of fetal end neo- 


` glomerulonephritis reported in the literature. 


natal deaths between 1972 and 1982 amounted to about 
4%, including spontaneous abortions. This clearly in- 
dicates a higher risk during pregnancy in nephritic 
women as a whole. However, the risk may be dimin- 
ished to approximately 9% by performing checkups 
before pregnancy and assessing the advisability of preg- 
nancy, as shown by the data iri Fig. 1. 

Histologically, the incidence of normal delivery, as 
well as that of live births, was highest in membranous 
glomerulonephritis, but there were no obvious differ- 
ences in incidence among IgA nephropathy and non- 
IgA proliferative glomerulonephritis when the patients 
were.in a stable condition. Minimal change glomeru- 
lonephritis followed successively. No livé births were 
recorded among the patients with membranoprolifer- 
ative glomerulonephritis and sclerosing glomerulone- 
phritis, although the number of these patients was 
small. Few studies have been published concerning 
pregnancy in women with membranoproliferative glo- 
merulonephritis,* *' and further studies are needed 
to assess the advisability of pregnancy under these con- 
ditions. We do not, however, recommend that such pa- 
tients carry through with the pregnancy, because of the 
generally poor progriosis of memibranoproliferative 
14, 15 

There were several cases showing marked tubuloin- 
terstitial changes in the renal cortex or arteriolo- 
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sclerosis, in spite of mild glomerular abnormalities. 
Tubulointerstitial changes in the cortical area would 
reveal the degree of nephron injuries. It is reported 
that the degree of such changes might correlate with 
an increase in the serum creatinine level or a decrease 
in the glomerular filtration rate in primary glomerular 
diseases.'° When a sample of renal tissue was obtained 
by biopsy needle, and when the number of glomeruli 
that could be observed was limited, the degree of tub- 
ulointerstitial changes was a very important factor in 
estimating the nephron injury if interstitial nephritis 
was ruled out. 

Histologic damages sometimes precede the decline 
of renal function or rise of blood pressure, which makes 
such findings valuable in providing us with important 
information concerning the outlook for the clinical 
coures, especially when there are discrepancies between 
the clinical data and histologic findings. 

Clinically, bloed pressure and renal function are very 
important factors in assessing the possibility of normal 
delivery, as shown in Fig. 4. Although there were a few 
exceptional cases, a blood pressure of 140/90 mm Hg 
and glomerular filtration rate of 70 ml/min would mark 
the limits for expecting a favorable outcome of delivery. 


A serum creatinine level of 1.1 mg/dl. is equivalent to 


a glomerular filtration rate of 70 ml/min in the average 
Japanese woman of childbearing age. Serum creatinine 
levels may differ according to the muscular mass of the 
patients, but they do represent one of the important 
laboratory indices. From our experience the upper 
limit of 1.5 mg/dl reported by Bear' appears to be a 
little too high to permit normal delivery, since this value 
would be equivalent to a glomerular filtration rate of 
50 ml/min. . 

It is a very important problem for clinicians to decide 
into which levels the nephritic patients should be di- 
vided when assessing normal and complicated preg- 
nancies. According to previous medical papers, a serum 
creatinine level of 1.1 mg/dl or glomerular filtration 
rate of 70 ml/min seems too rigid, but we would like 
to insist on these levels in order to reduce the possibility 
of an unfavorable outcome in delivery or of further 
negative influence on the underlying renal diseases. 

In this study, renal function decreased during preg- 
nancy in 11 cases. Among. them, three patients recov- 
ered to the level of that before pregnancy, but eight 
had persistent renal impairment after delivery or abor- 
tions (Table III). From these data it is difficult to con- 
clude whether the intervening pregnancy might have 
negative influence on the antecedent glomerular dis- 
eases or whether they showed only the natural pro- 
gression of the original diseases regardless of the preg- 
nancy. : 

In evaluating the patient’s prognosis as well as the 
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advisability of pregnancy, we would like to stress again 
that the clinician ought to make assessments from a 
combina-ion of the clinical and histologic findings. On 
the basis of the above discussion, it may be concluded 
that the criteria necessary to achieve a normal birth in 
nephritic women are as follows: (1) Clinicaily the blood 
pressure must be <140/90 mm Hg, the glomerular fil- 
tration rate >70 mi/min, and serum creatinine level 
<1.1 mg-dl before pregnancy. (2) Histologically the dis- 
ease must he membranous glomerulonephritis, IgA ne- 
phropathy ‘mild), diffuse proliferative glomerulone- 
phritis (mild), or minimal change glomerulonephritis 
in remission, with tubulointerstitial changes involving 
less than 20% of the cortical area and without obvious 
arteriolosclerosis. Conditions that might be associated 
with serious resulis are nephritides with moderate 
or seyer2 glomerular injuries, or mild glomerular 
abnormalities with tubulointerstitial changes involving 
more then 20% of the cortical area and/or with obvi- 
ous arteriolosclerosis, along with high blood pressure 
(>140/9C mm Hg) and decreased renal function (<70 
ml/min). | 


` We are very grateful to Dr. K. Hirata, Toho Univer- 

sity School of Medicine, Dr. T. Kitajima, Tokyo Jikeikai 
University School of Medicine, Dr. K. Koide, National 
Ohji Hospital, and Dr. N. Ueda, Osaka University 
School o? Medicine, for offering their medical records 
aswell at renal histologic specimens. 
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Plasma prorenin in first-trimester pregnancy: Relationship to 
changes in human chorioné: gonadotropin . 


Jean E. Sealey, D.Sc., ‘David McCord, M.D., PLrllis A. Taufield, M. D., 
Kathy A. Ales, M.D., Maurice L, Druzin, M. D. Steven A. ‘Atlas, M.D., and 


John H. Laragh, M.D. 
New York, New York 


Prorenin and human chorionic gonadotropin are both anthesized in chorionic cells. The relationship of 
changes in maternal plasma prorenin 10 changes in ht man chorionic gonadotropin were therefore 


evaluated during the first trimester. In samples submited to the routine chemistry laboratory for detection 
of pregnancy a positive relationship was observed befw2en prorenin and B human chorionic gonadotropin 
during the 5 weeks following conception. Subsequentl i Auman chorionic gonadotropin: continued to rise but 
prorenin had reached a plateau. Serial studies in one subject demonstrated that prorenin had increased to- 
65% of maximum by the thirteenth day following conception, whereas human chorionic gonadotropin had 
risen to only 0.2% of maximum. By 3 to 5 days post patum, B human chorionic gonadotropin had fallen by 
` 98% but prorenin had fallen by only 50%. The early rie in prorenin following conception and the relatively 
slow fall post partum suggest that pregnancy-related ahanges in maternal plasma prorenin are of maternal, 


not fetal, ‘origin. (AM J OpsteT Gyneco 1985;153:514-3 ) 


Key words: Prorenin, inactive renin in pregnaay ‘human chorionic gonadotropin 


Prorenin is an inactive form of the enzyme rerin that 
‘normally circulates in human blcod in concen-rat.ons 
close to 10 times that of active renin.' All of ths active 
renin in blood from nonpregnant subjects appears to 
be derived from the kidney since it is virtually ebsent 
in anephric subjects.” In contrast, although pro~enin is 
probably, in part, of renal origin,' it is always D-esent 
in the blood of anephric subjects, usually at subnormal 
levels,” and is therefore secretec into the ciraslation 
from both renal and extrarenal sources. 

Prorenin is synthesized in the chorion®* by tae cy- 
totrophoblastic cells, the same cells that synthe ize hu- 
man chorionic gonadotropin, and it has'been re ported 
` that prorenin is released in vitro from both the reter- 
nal and the fetal sides of these cells.” Abnorma]~ high 


From the Cardiovascular Center and the Department of setries 
and Gynecology, The New York Hospitcl—Cornell wise Med- 
ical College. 

This study was supported by grants from the Nationat In-tautes of 
Health (HL 18323-SCR and GCRC Grant RR-47). - 

Received for publication March 21, 1955; revised July 2 1985; 
accepted July 31, 1985. 

Reprint requests: Jean E. Sealey, D.Sc., Cardiovasculer-, Center 
(Starr-4), The New York Hespital-CUMC, 525 East St St, 
New York, NY 10021. 


514 


levels of prorenin occur in maternal plasma during 
pregnancy,*"' about tenfold higher than normal, and 
even higher levels are found in amniotic fluid.’ None- 
theless, it is not known whether the increase in maternal 
prorenin is due to increased secretion from the kidney, 
from the fetoplacental unit, or from another source. 

The purpose of the present study was to evaluate the 
time course of changes in plasma prorenin early in 
pregnancy and to determine whether there is a rela- 
tionship between the circulating levels of human cho- 
rionic gonadotropin (hCG) and prorenin in the mater- 
nal circulation. In fact they were positively related but 
only during the first 5 weeks. The prorenin concen- 
tration in maternal plasma reached a peak several 
weeks before that of hCG, suggesting that it may be 
one of the earliest hormones to reach maximal levels 
during pregnancy. The pattern of the fall in prorenin 
post partum suggests that its source is maternal rather 
than fetal. 


Material and methods 

Patierits. Thirty-four serum samples that had eed 
collected for measurement of the B-subunit of hCG (B- 
hCG) were obtained from the routine chemistry labo- 
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Table I. Laboratory values in two patients evaluated sequentially 


Plasma renin activity? Prorenint "` Proreran V paS 
(ngimlihr) (ngimlihr) . 


(nglanlikr), 

















Renin substrate ` 


(ng/ml) 


B-hCG 
(mIUIml) 





Gestation* 


Patient | 
13 days vt 8.3 78 164 2440 118 
14 days 3.3 67 150 164 
16 days 6.9 105 228]| 2310]| 388 
28 days 8.1 124 23 3154 13,600 
5 wk 6.5 133 220 4110 43,200 
6 wk 4.7 130 222 3820 57,200 
7 wk 4.1 135 222 ' 4200 78,400 
8 wk 4.8 132 226 3780 61,000 
Postpartum 0.7 16.3 5 2051 — 
Patient 2 
Preconception 1.4 6.8 ' 21 1271 — 
4 wk 5.3 68 1&3 1389 8,690 
5 wk 2.9 68 1&2 1722 12,640 
6 wk 6.1 85 193 2206 30,990 
7 wk 4.8 : 95 211 2207 — 
8 wk i 4.0 99 201 2624 63,660 
9 wk ' 4.5 92 192 2481 43,660 
10 wk 8.9 92 196 2375 — 
11 wk 6.0 ; 102 162 ` 3425 32,240 
12 wk 4.1 119 200 > 3976 33,960 
13 wk 8.3 121 254 . 2880 29,070 


14 wk ae 6.6 114 1&7 4203 18,740 


*Gestation was calculated from estimated date of conception. 

tRate of angiotensin I formed per milliliter plasma per hour of incubation with use cf endogenous renin substrate. 
¢Prorenin = total renin following trypsin activation minus plasma renin ac.:ivity. 

§Prorenin Vmax = calculated prorenin concentration at substrate excess with use of Michaelis-Menten formula and Michaelis 


constant of 2700 ng/ml. 


[Renin substrate was estimated from the mean of days 13 and 14. 


ratory. The charts of all the patients were reviewed to 
determine the date of the last menstrual period and 
only those samples from patients with no known ab- 
normality were assayed for prorenin. Gestational age 
was calculated from 14 days after the beginning of the 
last menstrual cycle. Therefore 2 weeks’ gestation, for 
example, means 4 weeks since the last menstrual period 
or approximately 2 weeks following conception. 
Renin system and B-hCG measurements were also 
carried out in sequentially collected samples during the 


first trimester of pregnancy from two normal subjects . 


starting 13 days and 4 weeks, respectively, after con- 
ception. 

To evaluate the time course of the fall in B-hCG and 
components of the renin system, measurements were 
. also performed on samples collected from five addi- 
tional patients during the thirty-fifth to thirty-ninth 
week of gestation, 3 to 5 days post partum, and again 
5 to 6 weeks post partum. One patient had transient 
pregnancy-induced hypertension, one had chronic hy- 
pertension, one had mild preeclampsia, and two had 
chronic hypertension with superimposed preeclampsia. 
The patient with transient hypertension had a cesarean 
section. The rest had normal spontaneous vaginal de- 
liveries. 

Processing of blood. Blood from the routine labo- 
ratory was centrifuged at room ter:perature but the 


sera were often subsequently stored in a refrigerator 
for a few days before they were stored frozen at 
— 40° C. Blood from the other patients was collected 
into ethy-enediaminetetraacetic acid (EDTA) Vacutai- 
ners and centrifuged at room temperature and the 
plasma immediately frozen. 

Hormonal measurements. We have previously 
shown that incubation of plasma in the refrigerator 
does not result in destruction of renin or renin 
substrate" aad that renin can be assayed in either se 
rum or EDTA/plasma as long as 3 mmol/L EDTA is 
added to the serum."* 

Plasma renin activity was measured by incubating the 
plasma o> serum for 3 hours at 37° C and pH 5.7 in 
the presence of 3 mmol/L EDTA and 3 mmol/L phe- 
nylmethy-suifonyl Huoride (PMSF). The angiotensin I 
generated during the 37° C incubation was then mea- 
sured by radioimmunoassay.“ Plasma renin activity is 
expressec as nanograms of angiotensin I generated per ` 
milliliter of plasma per hour of incubation. Prorenin 
was activated by incubating duplicate samples at pH 7.8 
with 2.5 mg/ml of trypsin at — 4° C for pregnancy sam- 
ples (or 1 5 mg/ml for prepartum or postpartum sam- 
ples) for 1 hour in the presence of 5 mmol/L benz- 
amidine. Subsequently, 2.5 mg/ml (or 1.5 mg/ml) of 
soya bean trypsin inhibitor was added and the samples 
incubated for 15 minutes at 25° C. Then renin activity 
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Fig. 1. Relationship between plasma B-1CG and plasma prorenin (Fmax) during the first trimester 
of pregnancy. The correlation was signi icant for the group as a who-e {r = 0.43, p < 0.05) and for 
the samples collected during the first € weéks (r = 0.59, p < 0.05) but not for samples collected 


between 6 and 1] weexs (r = 0.30). 


was measured by incubating the samples at 37° C and 
pH 5.7 for 0 and 1 hour as described above. The 
“blank” in the zero time sample was subtracted from 
the incubated sample. The results for total renin were 
then expressed as nanograms per milliliter per hour. 
Prorenin equals total renin minus active renin The 
period of refrigeration that occurred for samples from 
the routine laboratory most likely caused some activa- 
tion of inactive renin by cryoactivation” since the 
plasma renin activity of these samples was often un- 
usually high. Normally plasma renin activity is <10 
ng/ml/hr during the first trimester (see Table 1 and 
reference 16) but was above this value in 15 of the 34 
samples and averaged 12.0 ng/ml/hr. If prorenin is 
partially activated before active renin is measured, the 
prorenin value will be underestimated. For this reason. 
we have reported herein only the total renin resu.ts for 
the samples from the routine laboratory. Close to 90% 
of the total plasma renin is in the form of prorenin in 
normal pregnancy.'° , 

Renin substrate was measured by incubating plasma 
for 1 hour at 37° C and pH 5.7 in the presence of EDTA, 
PMSF, and excess human renal renin.” The ccnzen- 
tration of renin added ensured complete exhaustion of 
renin substrate during the 1-hour incubation. Tae re- 
sults were expressed as nanograms angiotensin _.gen- 
erated per milliliter plasma. 

In the measurement of plasma renin activity. de- 
scribed above the concentrations of both the. eazyme 
renin and renin substrate are normally rate-limiting. 
Renin substrate concentration in normal human plasma 
averages 1800 ng/ml, while the Michaelis constent for 
human renin in human plasma is close to 2700 ng/ml." 


Therefore, changes in renin substrate concentration 
can markedly affect the prorenin measurement. Renin 
substrate increases gradually throughout gestation and 
is more than double the baseline level by the end of 
the first trimester.'® Therefore, to estimate changes in 
prorenin independent of changes in substrate concen- 
tration, we calculated the prorenin concentration at ex- 
cess substrate concentration [prorenin (V max)] from the 
plasma prorenin and renin substrate levels with the 
Michaelis-Merten equation and a Michaelis constant of 
2700 ng/ml." 

B-hCG was measured by a double-antibody radio- 
immunoassay method with the BII hCG-Beta radio- 
immunoassay kit from Serono Diagnostics. 


Results 


We confirmed in the samples from the routine chem- 
istry laboratory that there is a temporal relationship 
between gestational age and the maternal plasma B- 
hCG during the first trimester (r = 0.56, p < .001). 
Nonetheless, there was a wide scatter in the data that 
may have been related to the imprecise definition of 
gestational age and also to interindividual variability in 
the rate of inzrease in B-hCG. The two patients who 
were evaluated sequentially showed a very close rela- 
tionship between B-hCG and gestational age, with the 
peak being reached around 7 to 8 weeks (Table I). 

We found no statistically significant relationship be- 
tween gestational age and prorenin (V mx) during the 
first trimester or during the first 5 weeks following 
conception. Also the relationship between gestational 
age and 8-hCS was not significant for the first 5 weeks. 
Despite this, there was a significant relationship be- 
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Fig. 2. Relationship between total plasma renin (Vinx) and 
gestational age during the first trimester (solid symbols) and 
during the second and third trimesters and 6 weeks post par- 
tum (PP). The solid symbols represent data collected in this 
study, and the open symbols are derived from data previously 
reported in reference 10. Prorenin could not be reliably mea- 
sured in the samples represented by solid symbols because 
they were stored in a refrigerator, which causes cryoactivation 
of prorenin. Therefore, total renin data are presented. Pro- 
renin accounts for approximately 90% of the total renin in 
pregnant subjects. 


tween log -hCG and prorenin (Vms) during the first 
trimester (Fig. 1; r = 0.43, p < .05). Further analysis 
showed that the relationship was significant only for 
samples collected during the first 5 weeks (n = 13, 
r = 0.59, p < 0.05) but not for samples collected be- 
tween 6 and 11 weeks (n = 21, r = 0.30, NS). This 
early relationship most likely occurred because mater- 
nal plasma prorenin was increasing during the first 5 
weeks but had reached its peak by 5 weeks’ gestation. 

The total renin values measured during the first 
trimester that were obtained in the present study were 
compared with the total renin measurements during 
the second and third trimesters obtained in a previous 
study (Fig. 2). The total renin (V max) from the two stud- 
ies was quite similar in magnitude and it is quite clear 
that it had reached close to its maximum value by the 
fourth week following conception. We clearly failed to 
detect the initial rise in prorenin since very few samples 
were collected prior to that time. 

In one subject who was evaluated serially from the 
second week following conception we were able to ob- 
serve the tail end of the rise in prorenin (Patient 1, 
Table 1). The prorenin (V wx) was 38 ng/ml/hr 6 weeks 
post partum and we assume that this was close to the 
baseline level prior to conception. On the thirteenth 
and fourteenth days following conception prorenin 
(Vina) levels were 164 and 150 ng/ml/hr, respectively. 
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Fig. 3. Tame course of the fall in prorenin, renin substrate, 
and B-hCS post partum. O = Pregnancy-induced hyperten- 
sion; 0 = chronic hypertension; A = preeclampsia; ® = pre- 
eclampsia. and chronic hypertension. 


By 16 days it had increased to 228 ng/ml and remained 
quite corstant at this level thereafter despite a further 
twofold increase in renin substrate (Table I). Approx- 
imately €5% of the pregnancy-induced increase in pro- 
renin (Vinx) had occurred by 14 days following con- 
ception, zhat is, before the next menstrual cycle would 
normally have begun, whereas only 0.2% of the in- | 
crease im B-hCG had occurred. A second subject was 
evaluated weekly from the fourth week following con- 
ception cut prorenin (Vma) had reached its peak prior 
to this time and remained remarkably stable thereafter 
(Table I) By the fourth week B-hCG had reached only 
14% of irs maximal value. In both of these subjects B- 
hCG reached its peak at 7 to 8 weeks, that is, 3 to 4 
weeks later than prorenin. After this peak the B-hCG 
began to fall. Thus the time course of the rise in these 
hormones was different, the magnitude of the increase 
in B-hCC was greater, and the subsequent pattern of 
secretion. following attainment of peak values was also 
different. 

To evaluate whether the fall in maternal prorenin 
following delivery was consistent with it’s being secreted 
by the fesoplacental unit, we measured the time course 
of the fal in maternal plasma prorenin post partum in 
five additional subjects and compared it to the change 
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. in renin substrate (which is secreted by the maternal 
liver) and in B-hCG (which is secreted from the feto- 
placental unit). Plasma prorenin (V ma) fell slow-y in all 
five subjects. It averaged 119 + 10 (SEM) ng/m¥hr 
prior to delivery, 59 + ‘10 ng/ml/hr (50%) 3 ta 5 days 
- post partum, and 24.2 +:3.2.ng/ml/hr 5 to 6 weeks post 


` partum (Fig. 3). Renin substrate also fell slow .n all. 
700 ng/m (72%) 
at 3 to 5 days to 2100 + 100 ng/ml 5 to 6 weeks fost . 


subjects from 8700 + 900 to 6100 + 


partum. In contrast B-hCG fell rapidly in ths <hree 
_ subjects in whom it was measured and was onl- Z% of 
prepartum levels by 3 to 5 days post partum despite 
the fact that it was unusually high in two of these sub- 


jects immediately before delivery, most PEIRE a secalse, 


_ they had preeclampsia." 


Comment ee : 
In the present study we have demonstrated that dur- 
_ing pregnancy the peak of maternal plasma p-o-enin 
is reached by 4 weeks’ gestation, much earlier tkan that 
of B-hCG, and may have reached close to maximum 
before the next menstrual cycle would normall- cccur. 


Previous studies have shown that plasma. pro:enin is, 


high early in pregnancy and remains at the sane high 


levels throughout gestation,*” but this i is the firt study ` 


to examine the levels in a large group of subjectedaring 
the first trimester and to compare them to chenges in 
hCG. In‘contrast to prorenin, the peak of B-hCC occurs 
around the seventh to tenth week, several wee -s later, 
. and the blood level falls thereafter to about 10S of the 


‘peak value by the third trimester.’ Thus, although toth- 
‘of these substances are synthesized by the -yro:ro- ` 


phoblast,’ there are clearly marked differences _n. their 
patterns of secretion into the maternal circulator. 
We measured B-hCG in the same samples that were 


used for the prorenin méasurement. We were able to - 


show that B-hCG increased significantly during h2 srst 
trimester. This was reassuring considering that -h.s was 
not a prospective study and the samples had mt been 
‘collected and handled under ideal conditions. Des>ite 


the observation that prorenin had reached its seak by” 
4 weeks (Fig. 2) while 8-hCG had not, we ind a 


statistically significant relationship between B-h=G and 
prorenin during the first 5 weeks of gestaticn. “his 
relationship most likely occurred because bch hor- 
mones were rising during the first 5 weeks while during 
subsequent weeks only 8-hCG continued to rse The 
lack of a relationship between gestational age and 
plasma prorenin during the first 5 weeks could Fave 
been the result of the inaccuracies involved ir the es- 
‘timation of gestational age. 

The question arises concerning the source o7 te in- 
-crease in maternal plasma prorenin ‘early in pregnancy. 
Although Poisner et al.” were able to show that when 


fetal membranes were perfused in an Ussing caa-nber,, 
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` prorenin could be detected in the perfusate on both 


the maternal and fetal sides of the membrane, this does 
not necessarily indicate that secretion of chorionic pro- - 
renin into the maternal circulation occurs in vivo. We 
have shown herein that the rate of decline of plasma 
prorenin postpartum is slow compared to that of B- 


_hCG and can be measured in terms of days (Fig. 3). 


The half-life of prorenin following total nephrectomy 
is reported to be close to 2 hours.” Thus, if the preg- 
nancy-related rise in prorenin had been of fetal origin, 
plasma prorenin should have returned to baseline by 
3 to 5 days post partum. This did not occur. It can be 
seen in Fig. 3 that the rate of decline of prorenin post 
partum was instead quite similar to that of renin sub- 
strate, a substance produced by the maternal liver 
whose circulating level is presumably stimulated by the 
high estrogen levels that occur during pregnancy.’ *! 


If prorenin were secreted into the maternal circulation 


by the fetoplacental unit, then its presence so early in 
gestation would suggest that it is synthesized by the 
blastocyst prior to implantation. If so, the amount of 
prorenin secreted per cell would have to decrease pro- 
portionally as maturation takes place, in order to main- 
tain the constant levels observed in the maternal cir- 


‘culation from the fourth week of gestation. It is more 


likely; however, that prorenin is not released into the . 
maternal circulation from the chorionic cells but passes 
from these cells only into the fetoplacental unit. The 
rise in inactive renin that occurs during pregnancy may 
instead be from a maternal source and be induced by 
pregnancy-related hormonal or physiologic changes. 
This is consistent with reports that showed that total 
renin’ Or prorenin was not higher in uterine venous 
blood than in peripheral blood during cesarean section 
at term?” and that the renin concentration in chorion 
from the fetal surface of the placenta was greater than | 


‘that of the maternal surface of the placenta.° 


Before the presence of prorenin was suspected in 
human-plasma two commonly used’methods for mea- 
suring plasma renin required an acidification step to 
pH 3.3. We now know that these methods actually mea- 
sured total renin, not active renin, since acidification 
pH 3.3 causes activation of inactive renin. Using 
these methods two groups measured changes in renin 
throughout the menstrual cycle and demonstrated a 


‘significant rise during the luteal phase. °° There are 


no other published data on total or inactive renin dur- 
ing the-menstrual cycle: If 90% of the renin measured 
in-those studies was inactive, this suggests that prorenin 


` increases during the luteal phase of the menstrual cycle. 


If so, it is possible that the rise in prorenin during the 
luteal: phase is merely extended and exaggerated fol- 
lowing conception, which would be consistent with a 


- maternal, rather than fetal, source of plasma prorenin 


during’ pregnancy. 


aen 
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Altogether, then, this study has shown that a close to 
tenfold rise in plasma prorenin occurs during the first 
4 weeks following conception and that the increase is 
sustained at close to maximum values throughout preg- 
nancy. We have also shown that the fall in prorenin 
post partum is much slower than has been observed 


following nephrectomy, suggesting that the source of | 


the prorenin may not be the fetoplacental unit. Further 
studies are required to elucidate the role of prorenin 
during pregnancy both in the maternal circulation and 
in the fetoplacental unit. 
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Histologic control of biocke:nical steroid receptor analysis in 


endometrial carcinomas 


John T. Soper, M.D., Kenneth S. McCarty, Jr., MD., Ph.D., William T. Creasman, M.D., 


and Kenneth S. McCarty, Sr., Ph.D. 
Durham, North Carolina 


Histologic review of 422 specimens from endometrial carznoma submitted for biochemical cytosol 
estrogen and progesterone receptor analysis revealed tha: 16 (4.0%) contained no evidence of carcinoma 
on permanent histologic sections. An additional 11 (2.4%) contained focal carcinomas on permanent 
sections but had no evidence of malignancy in frozen +e sins of the tissue submitted for receptor 
analyses. Despite the paucity or even absence of malfjrarcy, many of these specimens had significant 
cytoplasmic estrogen and progesterone receptors deri ed fom endometrial and myometrial tissues. 
Rigorous histologic contro! of specimens from endomerjal sarcinomas submitted for biochemical steroid 
receptor analyses is necessary to establish valid clinic ard histologic associations of steroid receptor 


content. (Am J Osstet GynecoL 1985;153: 520-3. ) 


Key words: Estrogen receptor, progesterone recegtor, endometrial carcinoma, steroid 


receptor, content of endometrial carcinoma 


Since intracellular protein receptors were cem.on- 
strated to be necessary for steroid hormonal actie7 in 
steroid target tissues, receptor binding content zs imga- 
sured by biochemical assays has been extensivey vud- 
ied in malignancies of these tissues to establish =ltrical 
and histopathologic correlates. The prognos‘ic end 
therapeutic value for determining cytoplasmic e=trgen 
and progesterone receptor bindirg in breast arino- 
mas has been well established.’ Currently, man~ imes- 
tigators are reporting histologic, clinical, and. tasra- 
peutic significance for estrogen receptor and »ra¢es~- 
terone receptor binding in endometrial carcficmas. 
The purpose of this communication is to draw atestion 
to pitfalls in biochemical receptor analyses ot emzlo- 
metrial carcinomas and the need for rigorous hi tcke ‘gic 
control of tissue used for these assays. 


Material and methods 


Tissue specimens were reviewed from all fati=nts 
with endometrial carcinomas submitted to the ste7id 
receptor laboratory for cytosol estrogen receptor end 
progesterone receptor analysis from its incepzica in 
1976, through June, 1982. All patients had a p-evious 
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Table I. Source of tissue for steroid receptor 
analysis in 422 endometrial carcinomas 







No carcinoma. 
in specimen 


Hysterectomy 368 21 6.0 

Curettage or endo- 13 l 7.7 
“metrial biopsy 

Biopsy of metastasis 41 3 7.4 





diagnosis of endometrial carcinoma by biopsy or cu- 
rettage or by frozen section during the procedure that 
resulted in tissue submitted for steroid receptor anal- 
yses. Specimens submitted for receptor analyses were 
obtained by endometrial biopsy or curettage, hyster- 
ectomy, or directed biopsy of metastatic lesions. 

All permanent histologic sections of tissue submitted 
for receptor analyses were reviewed to confirm the'di- 
agnosis of carcinoma. Recuts of the original paraffin 
blocks and special stains were used when indicated. A 
portion of the tissue from each specimen submitted for 
biochemical steroid receptor analyses was frozen in liq- 
uid nitrogen and stored at — 70° G (Revco freezer) for 
possible additional histologic studies. Sections of the 
frozen tissue were made with the cryostat and stained 
with hematoxylin and eosin if: (1) replacement of tissue 
by carcinoma was not confirmed, (2) only focal lesions 
were present, or (3) the lesion had questionable his- 
tologic features in permanent sections adjacent to ma- 
terial submitted for receptor analysis. 

Cytosol estrogen receptor and progesterone receptor 
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Table II. Steroid receptor content anc receptor specimen nistologic results of lesions with no evidence of 
carcinoma on permanent section 












Progesterone receptor 


$ Estrogen receptor 
(fmolimg protein) > (fmol/mg protein) 


#8 SDGA DEE 6s DCA 







Permanent section 
histologic results 






Receptor specimen 


Procedure histologic results 





~~ 


Hysterectomy Proliferative endo- Grade 2 adenocarci- 23.6 ND 
metrium noma : 
Endometrial Endocervical glands Grade | adenocarci- 30.2 ND ND ND 
biopsy noma 
Hysterectomy | Adenomatous Adenomatous hy- 151.8 ND 14.1 ND 
hyperplasia perplasia, myo- 
metrium 
Hysterectomy Adenomatous Myometrium 88.0 ND ND ND 
hyperplasia , 
Hysterectomy Adenomatous Decidualized stroma 31.8 ND ND ND 
hyperplasia, deci- 
dualized stroma 
Hysterectomy Proliferative endo- Proliferative endo- 45.9 868.0 ND 394.4 
metrium metrium K, 3.1 x 107 Ky 1.0 x 107° 
Hysterectomy Proliferative endo- Proliferative endo- 93.1 ND ND 685.3 
metrium metrium Ky 9.4 x 107 
Hysterectomy Proliferative endo- Myometrium 59.6 117.7 190.3 ND 
metrium Ka 1.9 x 107" 
Hysterectomy Secretory endome- Secretory endome- 24.3 © ND 66.6 46.4 
trium trium Ka 2.4 x 107" 
Vaginal Necrotic tissue Necrotic tissue 3.2 ND ND ND 
biops 
Hiaereetoy Adenomatous Insufficient tissue 136.6 184.9 235.9 1732.9 
hyperplasia Ky 4.1 x 107” Ka 9.4 x 107" 
Hysterectomy | Adenomatous Insufficient tissue 18.6 ND 4.7 ND 
hyperplasia 
Hysterectomy | Adenomatous insufficient tissue 35.3 53.8 143.4 ND 
hyperplasia Ka 2.0 x 107" 
Hysterectomy Adenomatous Insufficient tissue 71.0 l ND ND ND 
hyperplasia 
Vaginal Inflammation Insufficient tissue ND ND ND <l 
biopsy ` 
Liver biopsy Normal liver Insufficient tissue ND <i ND ND 





SDGA = SUO density gradient; DCCA = dextran- coated charcoal analysis; ND = not performed; Ka = dissociation con- 


stant. 


analyses were performed as previously described.” * 
Both multiconcentration titration analysis with the use 
of dextran-coated charcoal and sucrose density gra- 
dient analysis were performed. Saturable binding of 
>10 fmol/mg of protein calculated** to have high- 
affinity binding (dissociation constant <1.0 xX 107°) by 
dextran-coated charcoal analysis and >7 fmol/mg of 
protein by sucrose density gradien: analysis in the 8S 
region for estrogen receptor and 5$ region for pro- 
gesterone receptor was considered evidence of signif- 
icant cytoplasmic receptor binding. 


Results 


Tissue specimens from 381 primary and 4] meta- 
static endometrial carcinomas were submitted for es- 
trogen receptor and progesterone receptor analyses. 
Specimens were obtained by hysterectomy in 87%, cu- 
rettage or endometrial biopsy in 3%, and directed bi- 
opsy of metastasis in 10% (Table 1). In all’ cases, the 


diagnosis of endometrial carcinoma had been con- 
firmed histologically either at the time of operation or 
by previous biopsy. Endometrial carcinoma was not 
present in cryostat sections of the tissue submitted for 
receptor analysis in 21 of 368 (6.0%) specimens ob- 
tained by hysterectomy, one of 13 (7.7%) obtained by 
curettage, and three of 41 (7.4%) specimens obtained 
by biopsy of metastatic lesions. 

Sixteen specimens (4.0%) submitted for receptor 
analysis contained no evidence of malignancy on per- 
manent sections (Table II). Two of these specimens 
contained malignancy only in frozen sections of the 
portion submitted for receptor analysis but not in the 
permanent sections. Eight had no evidence of malig- 
nancy in frozen sections and six had insufficient tissue 
for histologic evaluation in the portion submitted for 
receptor analysis (Table II). Six of these patients orig- 
inally had well-differentiated carcir.omas with coexist- 
ing adenomatous or cystic hyperplasia. Most of these 
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Table III. Steroid receptor content and histologic results of lesions with malignancy documented. by 
permanent sections 3 i 















Permanent section 


` Procedure histologic results 


R xeter specimen 
Estəlcgic results 


l Estrogen receptor Progesterone receptor 


os protein) (fmollmg protein) 


8S SDGA DCCA 6S SDGA 













DCCA 


Hysterectomy Focal grade 1 : _ Adenoxictcus hyperplasia -170 . 2 ND 
; adenocarcinoma f oe Oki : 
Hysterectomy Focal grade 1’ Adenoenztcus hyperplasia - 130.7 ND 107.0 ND 
? adenocarcinoma Veia ` 
Hysterectomy Focal grade 2 Adenonztcus.hyperplasia <1 ND ND ND 
ai adenocarcinoma ELE ` í f f 
. Hysterectomy Focal grade 1 Adenonmztcus hyperplasia 10.5 ‘ND ND. ND 
i .  adenoacanthoma ey ay 2 4 - : EEN 
Curettage’ Grade 1 Adenometcus hyperplasia ND , - 66.8 - 267.5 471.8 ` 
i adenoacanthoma ` ae K, 4.1 x` 107" <- Ky 1.0 x 107° 
Hysterectomy Focal grade 1 Cystic ND 65.8 214.1 30.9 
adenocarcinoma, polyp ` > a Ka 1.0 x 107° © Ka25 x 107" 
Hysterectomy Focal grade 2 -.. Proliferacive endome- ' 101,4 «ND | 154.1 ND 
- adenocarcinoma triun, endocervix ` í i : 
Hysterectomy , Focal grade 1 ` Prolife-a-ive,endame- 275.8 ND `’ ND ND 
. : adenocarcinoma o tiun ă ` : ' i i f 
Hysterectomy Focal grade 1 - ` ' Prolfeaive endome- '. 73.5 . ND: . NDS ND 
a - adenocarcinoma =. triun : i . i 
Hysterectomy Focal grade 1 i Myom -trium ` ND <l . <l ND 
>| adenocąrcinoma ; ; aa ʻi ; , 
Hysterectomy Foçal grade 1 Myom -tium - ‘220.9 ND <l ND 


adenocarcinoma ; 


SDGA = . Sucrose density gradient; DCCA = dextar- coated charcoal anialysis; ND = not t performed; Ki = egistOGauOnE con- 


stant. * i 


specimens contained significant estrogen receptar.and/ 
or progesterone receptor: 13 of 15 (87%) had sigrifi- 


cant estrogen receptor ‘and seven of nine (78%) had 


significant progesterone receptor. Among estrogen re- 
ceptor—negative specimens, one contained nornel he- 
patic tissue from a percutaneous liver biopsy and zhe 
` other. contained only necrotic inflammatory tis u2 3b- 
tained by biopsy ofa vaginal lesion. One proge terone 
receptor—negative specimen contained adenomatous 
hyperplasia and the other was composed of tissue From 

` the vaginal nodule. 
An additional 11 (3%) specimens: had maligrarcy 
décumented by permanent histologic sections C tissue 
adjacent to the portion submitted for biochemical re- 


‘ceptor analyses; however, these were focal carchcmas. ` 


Examination of frozen sections from the tissue sub- 
mitted for receptor analyses revealed ‘only berrg7 ad- 


énomatous hyperplasia or normal endometriz,.myo-. 


metrial, or endocervical tissues (Table ITI). Again the 


majority of these specimens had significant e trogen: 


-recéptor and/or progesterone receptor contert: rine 
of 11 (89%) had significant estrogen receptor aad four 
of six (67%) had significant progesterone recer tcr.” 


Comment 


The determination of cytosol estrogen recep o? and : 
progesterone receptor content by means of biocnemical Ca 
assays in malignancies of steroid hormone targe t seues 


appears to give additional information regarding the 
functional behavior of these tumors beyond informa- 


_ tion gained by histologic or clinica! evaluation. This 


has been well established for breast carcinoma.’ Studiés 


_also indicate that the estrogen receptor and pro- 
j gesterone receptor content of endometrial carcinomas 


correlates with histologic differentiation, response to 
hormonal therapy, and prognosis in endometrial car- 


; cinomas. Geal Biochemical analyses of steroid receptor” 


content of whole- -tissue homogenates do not allow 
localization .of receptor among tissue components. - 
Therefore, it is important to confirm the presence of 
endometrial carcinoma in specimens analyzed fop es- 
trogen receptor and progesterone receptor content so 
that valid histologic ànd clinical associations can be es- 
tablished by biochemical assay, ` 

A variety of techniques have been’ ‘reported for en- 
suring histologic verification of carcinoma in endo- 
metrial specimens analyzed for receptor content? 7? 
The majority of 1 investigators have submitted similar or 
adjacent samples of tissue obtained by biopsy, curet- 


tage, or hysterectomy for analysis of histologic char- 


acteristics and receptor. content. Since most patients 


‘treated for endometrial carcinoma at this institution are 


referred for therapy following a diagnostic curettage, 
we have obtained the majority of iissue for receptor 
analysis of primary endometrial carcinomas from hys- 
terectomy specimens. Often the gross identification of 
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carcinoma is difficult, especially following curettage or 
in focal well-differentiated carcinomas. However, as 
Table II illustrates, even the presence of carcinoma in 
sections adjacent to the tissue analyzed for receptor 
content does not ensure the histologic findings of the 


‘specimen actually analyzed. Since estrogen receptor 


and progesterone receptor are present in myome- 
trium, normal endometrium, and hyperplastic endo- 
metrium®'! !? the presence of appreciable estrogen re- 
ceptor and progesterone receptor does not ‘guarantee 
that the specimen contains carcinoma. Mortel et al." 
have recognized this as a problem of tissue heteroge- 
neity. In contrast, breast carcinomas are surrounded 
by tissues containing low levels of sex steroid receptor. 

Our current practice is that endometrial carcinoma 
specimens submitted for estrogen receptor and pro- 
gesterone receptor analyses have direct histologic re- 
view of permanent sections from tissue adjacent to the 


specimen submitted for biochemical receptor analyses.. 


A portion of the receptor tissue specimen is retained 
for frozen section analysis if the permanent sections 
reveal questionable or only focal malignancy. In this 
manner, endometrial malignancies will have an ade- 
quate, yet simple, histologic control for study of clinical 
and histologic correlates of estrogen receptor and pro- 
gesterone receptor content when biochemical analyses 
are used. Definitive localization of receptor in endo- 
metrial carcinoma awaits the development and verifi- 
cation of immunohistologic techiques with the use of 
antibodies specific for purified estrogen receptor or 
progesterone receptor. 
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Progesterone receptors in human vaginal tissue 


S. Batra, Ph.D., M.D., and S. Iosif, M.D., Ph.D. 
Lund, Sweden 


Specific progesterone receptors were m2asured in both cytoplasmic and nuclear fracticns of vaginal 
tissues obtained from 17 women between 33 and 53 yeass in age. Whereas nuclear receptors could be 
measured in 11 of 17 tissues examined, cytoplasmic receptors were detected in only four. The distribution 
of receptor-positive tissues was similar in the follicular and ‘uteal phases and-no signifizant difference was 
observed in the nuclear receptor concentration in the two phases. The receptor conceriration from all 
tissues examined ranged from 31 to 105 pmol/mg of protzin and the apparent dissocietion constant was 1 


to 2 nmol/L. The presence of progesterone receptors in tie nuclear fraction and their absence in the 
cytoplasm raise questions about the authenticity of the classical two-step model for steroid hormone 


action. (AM J Opstet GYNECOL 1985;153:524-8.) 


Key words: Progesterone receptors, vagina, nuclear receptors 


It is well known that estrogen and progesteronz in- 
duce specific changes in vaginal cytologic characteris- 
tics. Although the effects of progesterone are less 
marked or less well studied, in contrast to the effects 
of estrogens, change brought about by progesterone 


can clearly be seen during histologic-examinaticn of | 


vaginal smears. These are marked by the presenze of 
more intermediate cells than superficial cells, crowding 

` of cells, and the presence of navicular cells. 
The various cellular changes induced by proges-er- 
one, similar to those by estrogens, in responsive tissues 
are brought about by an initial interaction of the steroid 
molecule with its specific receptors. The mechanism of 
this genomic action is now fairly well understood in 
terms of the orthodox two-step model.” Accord nz to 

. this model the steroid, after entering the cell, first om- 
bines with its receptor in the cytoplasm, and subse- 
quently the receptor complex moves into the nadeus 
where through a series of steps it leads to changes in 
deoxyribonucleic acid transcription. In keeping with 
the above mechanism of action, receptors for beth es- 
trogen and progesterone have been identified and 
characterized in the vaginal tissues of experimenzal an- 
‘imals. However, in a recent study on human vaginal 
tissue by van Haaften et al.’ the authors reported the 
absence of progesterone receptors although es.rogen 
receptors were present. These authors took great care 
in ruling out methodologic problems that could have 
been responsible for the lack of detection of proges- 
terone receptors in the human vagina. However, they 
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examined only the cytosolic fractions for the presence 
of progesteron2 receptors. 

In the present study, we obtained vaginal tissue from 
17 women. and examined both cytosolic and nuclear 
fractions for the presence of progesterone receptors. 
In the majority of the tissues nuclear but not cytoplas- 
mic receptors were present. 


Material and methods 


Tissue samples were obtained from 17 women be- 
tween 33 and 55 years in age. The material was col- 
lected during routine abdominal hysterectomy because 
of adenomyosis or myoma (10 patients) and operations 
for uterine prolapse (seven patients). Whereas 12 pa- 
tients had regular spontaneous menstrual cycles, the 
remaining five were perimenopausal with menstrual 
irregularities or were receiving hormonal treatment. 

About 1 hour before the operation, 10 ml of venous 
blood was drawn from each patient into heparinized 
tubes and centrifuged. The plasma was stored frozen 
at — 18° C until analyzed for steroids. 

Immediately after excision, the vaginal tissue and in 
some cases the myometrial tissue were placed in ice- 
cold 0.9% saline solution. 

After removal of fat and surrounding connective tis- 
sue the pieces were washed twice with an ice-cold so- 
lution of bufzer A containing 10 mmol/L Tris hydro- 
chloride (pH 7.4) and 1 mmol/L ethylenediaminetet- 
raacetic acid .n 1 mmol/L dithiothreitol, 10% glycerol, 
0.5 mmol/L phenylmethyl sulfonyl fluoride, and 0.1 
mmol/L tosylphenylalanyl-chloromethyl ketone. The 
last two subscances mentioned were used as inhibitors 
of proteolysis. All subsequent procedures were per- 
formed at 4° C unless otherwise indicated. 

The tissues were homogenized in about 10 volumes 
of the above-mentioned buffer with a Polytron ho- 
mogenizer for three periods of 10 sec/gm of tissue with 
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Table I. Concentration of progesterone 
receptors in cytoplasmic and nuclear fractions 
of vaginal tissues in follicular phase 


Age Nuclear Cytosolic 
Patient No. | (yr) | (fmolimg protein) | (fmolimg protein) 


1 45 37.7 NS 
2 45 85.6 NS 
3 50 94.0 75.3 
4 55 NS NS 
5 54 54.7 NS 


NS = No specific binding. 


intermittent pauses of 30 seconds. The homogenate 
was centrifuged at 1000 x g for 10 minutes to obtain 
the nuclear pellet. The supernatant was centrifuged at 
45,000 x g and the pellet discarded waile the cytosolic 
supernatant was saved. The nuclear pellet was ex- 
tracted with 0.4 mol/L potassium chloride, incorpo- 
rated in buffer A, for 45 minutes. The procedure for 
the determination of progesterone receptors in the nu- 
clear and cytosolic fractions was essentially that de- 
scribed previously* with some modifications. 

Aliquots (300 pl) of cytosol or nuclear extract were 
added to assay tubes containing six different concen- 
trations (0.3 to 2.4 nmol/L) of tritium-labeled proges- 
terone with or without a 250-fold molar excess of non- 
radioactive progesterone. After 18 hours of incubation, 
0.4 ml of dextran-charcoal solution (0.05% dextran 80 
and 0.5% charcoal) was added to each assay tube. The 
contents were mixed for 5 seconds and allowed to stand 
for 1 minute. The tubes were then centrifuged at 
1500 x g for 5 minutes. The supernatant was decanted 
and, after mixing with scintillation cocktail (Aquasol, 
New England Nuclear), 0.5 ml was counted in a Packard 
Tri-Carb liquid scintillation spectrometer. Protein con- 
centration in the cytosol and nuclear extract was de- 
termined by the method of Lowry et al.* 

Estradio] and progesterone in plasma were deter- 
mined as described previously.® 

Tissues from regularly menstruating women were 
divided into two groups with regard to the phase of 
the menstrual cycle, based on plasma steroid levels. The 
follicular phase included women with plasma proges- 
terone levels <2 ng/ml and estradiol levels <100 pg/ 
ml, and the luteal phase included those having pro- 
gesterone levels >2 ng/ml.° In all cases this grouping, 
according to plasma hormone levels, concurred well 
with the dating of the menstrual period. The mean 
values for the plasma estradiol and progesterone in the 
two groups are shown in Fig. 1. 


Results 


A plot of steroid binding against concentration 
reached saturation of specific binding sites and resulted 
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Fig. 1. Mean (+SEM) concentration of plasma 17ß-estradiol 
and progesterone in patients in the follicular (n = 5) and 
luteal (n = 7) phases. i 


in a linear Scatchard plot indicating presence of pro- 
gesterore receptors (Fig. 2, A). The absence of recep- 
tors in the cytoplasmic fraction prepared from the same 
tissue could be confirmed by nonsaturability of the 
binding sites and incompatibility with Scatchard anal- 
ysis (Fig. 2, B). Thus the data presented in Fig. 2 rep- 
resent atypical example of vaginal tissue having nuclear 
receptors but lacking cytoplasmic receptors. 

The data on individual analysis of tissues from pa- 
tients in the follicular phase are shown in Table I and 
from those in the luteal phase in Table II. Patients 
whose data are shown in Table III either were peri-. 
menopausa: or had received some form of hormonal 
treatment as indicated. In the follicular phase, cyto-` 
plasmic Drcegesterone receptors could be detected in 
only one of five women, whereas nuclear progesterone 
receptors were present in four of the five with a mean 
density of 68 fmol/mg of protein (Table I). 

In the .uteal phase, two and four of seven individual 
tissues examined showed the presence of cytoplas- 
mic and nuclear progesterone receptors, respectively 
(Table II. The mean concentrations in the cytoplasmic 
and nuclear fractions were 86 and 100 fmol/mg of pro- 
tein, respectively. In one patient (No. 12) from this 
group myometrial tissue was also analyzed for proges- 
terone receptors. The concentrations in the cytoplasmic 
and nuclear Fractions of the myometrium were 368 and 
174 fmolnng of protein, respectively. The correspond- 
ing values for vaginal tissue (Table II) were 105 and 
103 fmol+mg of protein, respectively. 

Among tha five patients listed in Table III, one and 
three were receptor positive for cytoplasmic and nu- 
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Fig. 2. Saturation and Scatchard anal si: of the data on progesterone binding in nuclear (A) and 
cytoplasmic (B) fractions of vaginal tis-ue cbtained from Patient No. 2. 


Table II. Concentration of progesterone 
receptors in cytoplasmic and nuclear fractions 
of vaginal tissues in luteal phase 


Age Nuclear Cytoscric 
Patient No. | (yr) | (fmolimg protein) | (fmol/mg fro.e1)- 


6 34 59.6 96.3 
7 82 97.8 NS ` 
8 33. NS NS 
9 37, 0 NS . NS 
10 43 86.0 NS 
H 50 NS NS 
12 41 ‘108.2 1055 





NS = No specific binding. 


clear fractions, respectively. Thus, of a total o£ 17 vag- 
inal tissues analyzed, only four showed the pre eace of 
progesterone receptors in the cytoplasmic =rection, 
whereas progesterone receptors could clearly >e nea- 
sured in 11 of the nuclear fractions. The appa ‘eat dis- 
, sociation constant from all receptor-positive tis. u2s was 
1 to 2 nmol/L. 

Because of the relatively small number shorvima the 
presence of receptors in the cytasolic fraction. € com- 
parison between cytosolic and nuclear fractioas could 
- not be made. Nuclear progesterone receptor coxcen- 
trations in follicular and luteal phases are compared 


` Table III. Concentration of progesterone 
receptors in cytoplasmic and nuclear fractions 
of vaginal. tissues obtained from women with 
clinical status as shown under Remarks 












Nuclear | Cytosolic 





Patient (fmol/mg | (fmol/mg 
No. protein) protein) . | Remarks 
13- 49 NS NS Perimenopausal 
14°35 31.4 NS Depo-Provera, 2 yr 
15 45 NS | NS Depo-Provera, 0.5 yr 
16 50 60.9 | 72.0 Perimenopausal 
17 35 68.2 NS Depo-Provera, | yr 


NS = No specific binding. 


for four tissues, each showing the presence of receptor 
(Fig. 3). No significant difference was observed. There 
was no relationship between plasma estradiol or pro- . 
gesterone concentration and receptor density (data not 
shown). f 


Comment 


The data of the present study provided clear evi- 
dence of the presence of progesterone receptors in hu- 


man vaginal tissue. The absence of progesterone re- 


ceptors in the study by van Haaften et al.* could be 
explained by the fact that these authors analyzed only 
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Fig. 3. Nuclear progesterone receptor concentrations in ‘vag 
inal tissue in follicular (Fol.) and luteal Lut.) phases. Values 
are means + SEM for four tissue samples in each phase. 


cytosolic fractions. In the present study less than 25% 
of the tissues examined were found to be receptor pos- 
itive for the cytosolic fractions. In comparison two 
thirds of the nuclear fractions analyzed: exhibited the 
presence of progesterone receptors. Since nuclear frac- 
tions were thoroughly washed before they were assayed 
for receptors it is unlikely that the presence of receptors 
was due to contamination from the cytoplasmic pro- 
teins. On the contrary, since the number of receptor- 
positive samples for the cytosolic fractions was much 
smaller than that in the nuclear fractions, the possibility 
of the presence of fragments of nuclear origin in the 
cytosolic fraction cannot be totally excluded. Accord- 
ingly, a solid case for the presence of cytosolic receptors 
cannot be made. 

The present finding showing the presence of pro- 
gesterone receptors in the nuclear fraction, and their 
absence in the cytoplasmic fraction is difficult to rec- 
oncile with the generally accepted model of steroid hor- 
mone action. This is particularly difficult to reconcile 
with the extensive data published on the human myo- 
metrium and endometrium where no problems with 
the detection of progesterone receptors in cytosolic 
fractions seem to have been encountered.’* The ques- 
tion whether the cytoplasmic receptors result from a 
contamination by the nuclear fragments or represent 
other artifacts introduced during isolation procedures 
has recently been raised by some authors'*™ who have 
been unable to visualize the presence of steroid hor- 
mone~binding sites with autcradiographic and im- 
munocytochemical techniques. These and some other 
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studies have raised a question about the authenticity of 
cytoplasmic receptors and thereby cast a shadow upon 
the validity of the classical two-step model for sex ste- 
roid—hormone action, '® '° 

Our results give additional support to arguments 
challenging the concept of the two-step model. How- 
ever, zhe possibility that entirely different mechanisms 
may operate in different tissues and that the human 
vagina represents one example of diversion from the 
classical model cannot yet be ruled out. Careful studies 
on receptor distribution, taking into account the pos- 
sibility of contamination, and rigorous analyses of re- 
cepto- specificity will be needed to resolve the question 
of wether cytoplasmic receptors indeed are present 
or even, in fact, needed: ini mediating steroid hormone 
actior.."* "© Human yaginal tissue in this context offers 
good material far further studies. 


We thank Astrid Persson, Iréne Larsson, and Bodil 
Nilsson for excellent technical assistance. 
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Antepartum fetal monitoring in insulin-dependent 


diabetic pregnancies 


Michael P. Diamond, M.D., William K. Vaughn, P&D., Sheron L. Salyer; R.N.C., 
Robert C. Cotton, M.D., Lisa M. Fields, R.N., and Frank H. Boehm, M.D. 


Nashville, Tennessee ` 


In order to minimize unexplained stillbirths in insulin-depencent diabetic pregnancies, feta! well-being was 
assessed by antepartum monitoring while development o% -Imonary maturity was awaited. Antepartum 
monitoring consisted of outpatient nonstress tests beginning zt 32 weeks’ gestation. Fetuses with 

. nonreactive nonstress tests were further evaluated by cortraction stress tests and were delivered if tests 
were positive. With use of this system there were no une=pzined stillbirths during management of 119 
insulin-dependent diabetic pregnancies. O° 14 infants delej because of positive contraction stress 
tests, six were found to have major disorders; the other egit 1ad no major residual neonatal morbidity. 
Thus this system of antepartum fetal surveillance: (1) elir-ireted unexplained stillbirths, (2) identified a 


subgroup of insulin- -dependent diabetic pregnancies with Figh rate of major fetal abnormalities, and (3) 
-allowed for identification and subsequent timely delivery c t other distressed fetuses that were at a high 
tisk of neonatal morbidity and/or mortality, such that potertia tong- -term adverse outcomes were avoided. 
(Am J OBSTET GYNECOL 1985;153:528-33.) 


Key words: Insulin- dependent diabezic pregnancics antepartum monitoring, stillbirths, fetal 


anomalies, fetal distress 


The optimal timing of delivery of insulin-depend=ac 
diabetic pregnancies relies upon minimization of zFe 
risks of both intrauterine fetal death and hyaline mc rk- 
brane disease. Historically, patients with diabetes were 
electively delivered at a predetermined gestational age 
according to White’s classification of diabetes; vit 
more advanced diabetes, delivery was effected at az 


earlier gestational age.' Currently, most centers try ©. 


postpone delivery until fetal lung maturity can be  - 
tablished,?“ thereby nearly eliminating the occurre ace 
of hyaline membrane disease. While the-developm=rt 
of pulmonary maturity is awaited, antepartum surv2i- 
Jance is conducted in order to minimize the occurréac= 
of unexplained stillbirths. 
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Historically, antepartum testing in insulin-dependent 
diabetic pregnancies relied upon daily measurement of 
plasma and urinary estriol levels, and use of this mea- 


` surement continues to be described.” ** With the advent 


of fetal heart rate assessment, antepartum obstetric as- 
sessment evolved into two types of testing, nonstress 
tests and contraction stress tests.’ More recently, the 


_ biophysical profile has also been introduced as a means 


of performing antepartum fetal monitoring, and its 
significance is currently being assessed? 

This report describes a 6-vear period of antepartum 
electronic fetal monitoring in insulin-dependent dia- 
betic pregnancies, during which there were no unex- 
plained stillbirths. Specifically, it describes the antepar- 
tum identification of fetal distress and the outcome 
of infants delivered following the detection of fetal 
distress. 


Material and methods 
The study group for this report is composed of all 


‘insulin-dependent diabetic patients who underwent an- 


tepartum electronic fetal monitoring and were subse- 
quently delivered cf their infants during a 6-year pe- 


-2 
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Table I. Definitions of ant parium fetal 
monitoring 


Type of test | ` Criteria - f 


Nonstress test 


Reactive Two accelerations of fetal 
heart rate from baseline of 
15 bpm for 15 sec each, 
within 10 min time period 

Nonreactive Failure to meet above criteria 


in 40 min 


Contraction stress test 
Negative Three contractions within a 
10 min time period 
without associated late 
decelerations 

Three contractions within a 
10 min time period, 
each of which is associated 
with late deceleration 

Late decelerations occurring 
in association with some 
contractions but not 
meeting the criteria for a 
positive contraction stress 
test 


Positive 


Equivocal 





riod from January 1, 1977, to December 31, 1982, at 
Vanderbilt University Medical Center, a tertiary refer- 
ral hospital. Data collection was accomplished by a ré- 
view of the medical records of these women and their 
infants. 

Management of insulin-dependent diabetic pregnan- 
cies has been previously described.’ Briefly, the prin- 
ciple of obstetric care of these women has been an in- 
creasing reliance on outpatient management, while de- 
velopment of fetal pulmonary maturity was awaited, at 
which time delivery was performed. Hospital admis- 
sions were limited to those for obstetric indications or 
delivery. 

The mainstay of the antepartum fetal monitoring 
system at Vanderbilt University Medical Center has 
been the nonstress test and thé contraction stress test. 
The definitions used for reactive and nonreactive non- 
stress tests as well as negative and positive coritraction 
stress tests are shown in Table I. Nonstress tests were 


initiated beginning at 32 weeks’ gestation and, if re- 


active, continued until delivery. I7 fetal well-being could 
not be established by the nonstress test (that is, a non- 
reactive nonstress test), a contraction stress test was per- 
formed. If the contraction stress test was negative, non- 
stress tests were resumed. However, a, positive contrac- 
tion stress test was thought to represent possible fetal 
distress and to be an indication for delivery. 
Congenital anomalies and birth i injuries were limited 
to those identified in the nursery. Diagnosis of neonatal 
respiratory distress was obtained from the neonatal in- 
tensive care unit and based on published criteria.’ 
Pregnancies were categorized into three groups. 
Group 1 was composed of 14 pregnancies identified as 


ee ‘ot 
: T 
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Table [I. Antepartum monitoring groups 





No. of 
pregnancies 





1 Positive contraction stress 14 
test—delivered 
1A Positive contraction stress & 


test—delivered, no 
major disorder 


2 Negative contraction 48 

_ stress test 
3 Reactive nonstress test 57 
Total . 119 





involving fetal distress as identified by the antepartum 
monitoring protocol. Group 1A was composed of a sub- 
set of group 1, consisting of pregnancies delivered of 
infants without major disorders. Group 2 was com- 
posed of those pregnancies.in which a contraction stress 
test was performed at some point during pregnancy 
but was found to be negative. Individuals in group 3 
had reactive nonstress tests throughout pregnancy. 

Statistical analysis was performed by the x° tést, Fish- 
er’s exac: test, and the unpaired ¢ test. All data were 
expressed as mean + SEM.. 


Results 
Of che 172 insulin-dependent diabetic patients de- 


livered at Vanderbilt University Medical Center from 


1977 -o 1982, 127 underwent antepartum testing with 
119 assessed according to protocol. The remaining pa- 
tients were managed by private practitioners and ad- 
mitted for delivery or were transports who did not un- 
derge artepartum testing. The distribution of patients 
among the antepartum monitoring groups is shown ii 
Table IL Among patients not managed by protocol, 
Tour hac nonreactive nonstress tests that were not føl- 
fowec immediately by contraction stress tests; two pa- 
tients had subsequent reactive nonstfess tests, and two 
patients had negative contraction stress tests the fol- 
lowing cay. Also, in four patients positive contraction 
stress tests were not followed by immediate delivery; 
insteed, in three women the contraction stress test was 
continued and became negative, while in the other pa- 
tient zhe positive contraction stress test was performed 
elsewhere, with no evidence of fetal distress at our in- 
stitut.on after transport. 

There were no unexplained stillbirths i in any group. 
The only intrauterine fetal death occurred in an infant 
in group 2 in a mother who developed diabetic ke- 
toacidos:s. There were two neonatal deaths in infants 
from groups 2 and 3, and there were severe congenital 
heart anomalies in each. 

Tadle III compares the maternal demographic char- 
acter:stics of the 119 pregnant patients with diabetes 
who underwent antepartum monitoring. The distri- 
butions of race, age, and length of pregnancy at the 
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Table III. Demographics in pregnant women cry San: -dependent diabetes undergoing epen fetal 
monitoring 






Positive contracto stress test 


Group 2: Nonreactive 

nonstress test, negative 

contraction stress 
lest (n = 48) 


Group 3: Reactive 
nonstress test (n = 57) 



















Group 1 (n = 14) 








Characteristi¢ 


27.2 -812,2 3 


Age (yr) ` 14 

Estimated gestational age 14 25.2 + 2.1 & 
at first VUH visit (wk) 

White’s classification of 
diabetes . 
B (gestational) 3. = 
B 4 ful 
(0; 4 bi 
D l I 
F i -I 
G. 2 = 
R, i I PAi 

- Classes B, C ll. 
` Classes D, F, R 3 

Race 
White 10 = 
. Black “4 Z 

Complications of preg- 
nancy. a 
Diabetic ketoacidosis 1l ; 1 
Chronic hypertension 4 por 2 
Pregnancy-induced 4 2 

hypertension 
Total hospital days 14 13.2 + 1.8 3 


VUH = Vanderbilt University Hospital. 


initial visit to Vanderbilt University Medical Censer 
were not significantly different arnong the groups. al. 
infants in group 1 were delivered by cesarean sector 
at the time a positive contraction stress test: was CE- 
served. Six'of the infarits were subsequently observ2= 


to have major disorders. These disorders were car- - 


genital heart defects in two, myelomeningocele wL1 
- hydrocephalus, syringomyelia, microcephaly, and F- 
drops. When these six infants are excluded, the ne 
. natal outcome of the infants noted to have fetal distress 
‘diagnosed by antepartum monitoring was not signi 


cantly worse than that of infants in other groups (TaHl= ` 


IV). The occurrence of major congenital anomalies was 
‘significantly greater in group 1 than in groups 2 ard 
3 combined (p < 0.01). f 
As previously stated, the indication for delivery: n 
group 1 was a positive contraction stress test, which was 
thought to represent possible fetal distress. Indications 
` for delivery.of women in group 2 were mature lecithia” 
sphingomyelin ratios in 18, presentation in active labe- 
at term in 12, preeclampsia/eclampsia i in 11, hydrara- 
nios in five, presentation in preterm labor and pre 
‘ mature delivery in two, presentation with prematuze 


Group 1A (n = 8) 


274422 © 48 61209 57 






. Mean = SEM 





"Méan + SEM 





28.0 + 0.9 
23.4 + 2.9 48 O17 + 15 56 90.7 + 1.3 
17 29 
4 8 
19° 12° 
5 5 
3 2 
6 E. 
oOo. l 
40 / + 49 
8 8 
40 . 48 
8 g 
6 3 
2 8- 
11 9. 
12.5 + 2.5 48 W3£17 57. 120+ 09 


rupture. of the membranes in two, chronic hypertension 
in two, previous in utero fetal death in one, abruptio 


_ placentae in one, and bloody amniocentesis in one. In 


Group 3, the indications for delivery were mature lec- ' 
ithin/sphingomyelin ratios in 31, presentation at term 
iri labor in 25, preeclampsia/eclampsia in nine, chronic 
hypertension in eight, presentation with premature 
rupture of the menibranes in three, polyhydramnios 
in two, preterm labor in one, and Rh disease in one. 

(Some of the patients in groups 2 and 3 had more than- 
one indication for delivery.) 

‘ When group IA is compared with groups 2 and 3, 
the gestational age at delivery was earlier and the 
weight, head circumference, and length of the infants 
were less (Table IV). However, the Apgar scores of the , 


. infants in all thiee groups were not different. None of 


the infants in group 1A developed hyaline membrane 

disease, and the lengths of hospitalization for the in- 
fants in-all three groups were not different. 

When infarits who had negative contraction stress 

_ tests (group 2) are compared with those who had re- 

active nonstress tests (group 3) throughout pregnancy, 

the former were delivered at an earlier gestational age 
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Number 5 
y 
Significance 
NS NS NS NS NS 
NS NS NS 
> ~ 
NS NS NS. NS p<0.01 





(Table IV). Subsequently, the distribution of these in- 
oe © fants between the nursery and the neonatal intensive 
care unit was also different. Furthermore, excluding 
those infants with congenital anomalies that could con- 
tribute to respiratory distress, the occurrence of respi- 
ratory disorders in general and hyaline membrane dis- 
ease in particular was more common in group 2 than 
in group 3 (p < 0.01). , 


Comment 


Historically, insulin-dependent diabetic pregnancies 
were at increased risk for unexplained intrauterine fe- 
tal deaths. Consequently, while the development of fe- 
tal pulmonary maturity is awaited in these pregnancies, 
antepartum fetal monitoring is conducted with the goal . 
of minimizing unexplained stillbirths. During the 6- 

A year period described in this report, antepartum mon- 
itoring was associated with an absence of unexplained | 
stillbirths among insulin-dependent pregnant diabetic 
patients delivered at our institution. 

Antepartum fetal monitoring at Vanderbilt Univer- 
sity Medical Center has continued to evolve over the 6- 
year period of this report. In the initial year, 1977, 
many patients underwent daily urinary estriol mea- 


pete x 
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surements in adcition to nonstress tests. This testing 
was subsequently curtailed because of (1) increasing 


` familiarity with nonstress tests and reliance on:them in 


the face of falling estriol levels in order to postpone 
delivery as long as possible, (2) the practical necessity 
of patient hospitalization for performance of this test, 
and (3) difficulty in accurate collection of urine and 
measurement of estriol levels. Currently, measure- 
ments of estriol levels are not used at all. Furthermore, 
increasi1g use of outpatient nonstress tests in subse- 
quent years was ir. keeping with our general transition 
from inpatient to outpatient management of insulin- 
dependent diabetic pregnancies.? Twice-weekly non- 
stress tests were initiated in 1981 on the basis of a review 
of the .000 nonstress’ tests at Vanderbilt University 
Medical Center that identified pregnant diabetic pa- 
tients as a high-risk group." The final change was the 
introduction of the biophysical profiles in 1982 in an 
occasional patient. The role of the biophysical profile 
in our management of diabetic pregnancies is still de- 
veloping, and an absolute protocol for its use has not 
been established. 

The use of nonstress tests, oxytocin challenge cests, 
and biophysical profiles is not new to obstetrics in 


general** or diabetic pregnancies in particular.”**'!'? 


Use of estriol levels in conjunction with contraction 
stress teats**'' and nonstress tests*'' has been dem- 
onstrated to be reliable as an indication of fetal well- 
being. Eowever, in all of these reports, estriol levels 
were, at least in part, relied on. 

Recently, Golde et al.” reviewed their experience 
with 107 consecutive pregnant diabetic patients 
in whom. the primary antepartum fetal surveillance 


‘method was twice-weekly nonstress tests followed up 


by contraction stress tests and biophysical profiles. 
Among £5 patients in their series with nonreactive non- 
stress tests only one did not have a reassuring follow- 
up zest. This patient was delivered of her infant and 
did not suffer major morbidity. However, because only 


- one infant had fetal distress, the sensitivity of the 


screening protocol had only limited assessment. 
Our findings, in which the number of infants noted 


_ to have positive contraction stress tests was increased, 


confirm «he efficacy of this screening protocol. Fur- 
thermore, when we exclude infants that had major dis- 
orders ard would have had major illnesses regardless 
of when -hey were delivered, these findings also con- 
firm the potentially healthy outcome for infants of in- 
sulin-dep2ndent diabetic pregnancies. The eight in- 
fants in group 1A had Apgar scores similar to those of 
infants in groups 2 and 3, required similar subsequent 
lengths of hospitalization, and did not suffer from hya- 
line membrane disease. The good outcome in associ- 
ation witk prompt action for fetuses with positive con- 
traction siress tests should not be. unexpected, since 
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` Table IV. Neonatal outcome following antepartum ‘monitoring of insulin-dependent diabetic pregnancies 












Group 'l (n = 14) 


Estimated gestational age at 12 35.3 + 0. oe 8 


delivery (wk) 


Nursery 2 2" 
Neonatal intensive care ` 12 6. 
unit 
Apgar scores ; i 
1 min ; 14 5.6 + 0.7 8 
5 min 14 7.7 + 05 8 
_ Infant weight (gm) 14 2401 + 21C 8 
Head circumference (cm) 13 31.8 + 1.2 7 
Length (cm) 13 °° 44.2414 7 
Respiratory disorders 9 4 
Hyaline membrane l 
disease 
Respiratory distress 3 -l 
syndrome 
-type IT 
Pulmonary edema 3 3 
Aspiration 2 
Congenital abnormalities ; 
None 8 8 
Cardiac 2 
Myelomeningocele 1 
Hydrocephalus 1 
Syringomyelia 1 
Single umbilical artery 
Microcephaly 1 
Delivery complications 
Shoulder dystocia ` 
Fetal fracture 
Fetal nerve injury 
Length of neonatal hospi- 12 9.2 + 2.C 8 


talization (days) 


Positive corzre-cfion stress test 


Group IA (n = 8) 


| No. | Mean + SEM | No. | Mean + SEM 


Group 2: Nonreactive 
noustress test, negative 
contraction stress 
test (n = 48) 











Group 3: Reactive 
nonstress test (n = 57) 











Mean + SEM Mean + SEM 


35.3 £0.9 ° 44 366404 51 37.8 + 0.3 

l4 33 

34 24 
69409 4% 73402 56 71 0.2 
84405 45 84+02 54 85401 
2989 + 285 48 3272+110 57 3402 +94 
313412 43 343403 47 348406 
440417 42 489407 46 49.7407 

` 16 6 

8 2 

! 1 

7 4 

46 53 

1 1 

1 

1 

L 1 

1 

3 

2 

1 1 
46 72+0.6 57 6.1 + 0.5 


7.52418 









*Analysis excludes respiratory disorders in infant: vith congenital anomalies contributing to respiratory distress. 


previous reports have indicated repeatedly thar such 
action will provide a good outcome.” Furthermowe, it 


is probably correct to surmise that these infants with ' 


fetal distress diagnosed at routine antepartum rmoni-. 
toring would have died in an earlier era. TLv= it is 
these infants that historically would have beer ‘unex- 
plained stillbirths.” i 

It is interesting to note that none of the incarcs of 


diabetic mothers delivered because of the antepartum - 


identification of fetal distress in our series and 72w in 


other series* '™!? suffered from hyaline membranz dis- 


ease despite the early gestational age at delivers.. This 
implies that the stress these fetuses experience way in 
some way potentiate more rapid development cf .ung 
maturity than that which normally occurs in xLadetic 
pregnancies. With regard to the outcomes of pregnan- 
cies in groups 2 and 3, the former tended to ne <eliv- 


ered at an earlier gestational age and to have a higher 
incidence of pulmonary disease, including hyaline 
membrane disease, and an increased need for the neo- 
natal intensive care unit. , 

The occurrence of major congenital anomalies 
among insulin-dependent diabetic pregnancies noted 
to have fetal distress during antepartum fetal moni- 
toring was statistically significant when compared with 
the, occurrence in the remainder of the diabetic pop- 
ulation. This association of abnormal fetal heart rate 
patterns with: congenital anomalies has been previously 
described by Navot et al.,* Rayburn and Barr,” and 
Phillips and Towell.'© While antepartum monitoring 
should by no means be construed as an ‘appropriate 
screening test for congenital anomalies, the identifi- 
cation of anomalies in association with the antepartum 
identification of fetal distress should be considered in . 
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Significance 


NS p< 0.01 p < 0.02 
NS p = 0.009 p = 0.0059 
NS NS: NS 
NS NS NS 
p<0.001 p<0.001 NS 
p<0.01 p<0.05 NS 
p<0.02 p<0.01 NS 
p = 0.051* p = 0.009* 
NS NS p = 0.041 
AN p = 0.035 
> NS NS NS 





order that a patient not undergo an emergency cesar- 
ean section for a fetus with an abnormality incompatible 


with life. 
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timely delivery cf fetuses with antepartum distress re- 
sulted in the prevention of major neonatal morbidity. 
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% Amniotic fluid insulin, c peptide concentrations, and fetal 
morbidity i in infants of diabetic mothers 


i - F. AAA P. Gargiulo, F. Troili, 1 D. Zicari, G. Picpinella, A. Maldonató, E. Maggi, 


G. Gerlini, and A. Pachi -. 
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Glucose, insulin, C peptide, and insulin antibody concentreticns were measured in amnictic fluid collected 
under basal conditions and 2 hours after an arginine challer ge from 61 insulin-treated diabetic women (12 
basal and 49 after arginine challenge) and 31 nondiabetic s-2gnant women in late gestation (23 basal and 
eight after arginine challenge). The insulin, C peptide, and zlacose: concentrations were signifi icantly higher 
in diabetic pregnant women than in nondiabetic pregnant vomen in each case. In the amniotic fluid . 
obtained after arginine challenge in diabetic pregnant woms, C peptide concentration was correlated with 
both insulin concentration (r = 0.61) and birth weight (r = 1.53). The insulin and C peptide concentrations 
were significantly higher (p < 0.025) in samples from diabete pregnancies associated with fetal morbidity 
than from diabetic pregnancies without fetal morbidity. Basa amniotic fluid insulin and C peptide 

` concentrations were slightly greater in overweight infants‘ ciabetic mothers compared to those of normal. 


arginine challenge were highly significant (p <'0.0125 and = 


`: weight, whereas the differences for insulin and C peptide œr centrations in the amniotic fluid obtained after 
<. 0.0005, respectively). Finally insulin and C 


peptide concentrations in the amniotic fluid obtained after arinine challenge in diabetic pregnant women | 
showed a correlation with maternal metabolic contro but ne with the degree (White classification). of, 

` maternal diabetes. No or negligible interference of insulin e-tbody in the radioimmunoassay of insulin i in 
`. amniotic fluid was observed. (Am J OBsTET GYNECOL 1985; #53: pec: id e . 


' Key words: Anioi fluid, inulin, C epi, arginine, diabetic pregnancy, fetal al morbidity i 
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For many. years the knowledge of the composition oF 


` amniotic fluid was limited by the lack: of amniotic’ uid 
samples; more recently, because of the widespread Lee 


sition has proliferated and many protein hormores 


have been found. In pregnancies that are complicate >- 
. tide, which is secrated from the pancreatic beta cell in” 


by conditions consideréd dangerous to ‘the, fetus, sut 
as diabetes mellitus, changes .in the amniotic fluid leve + 
of some hormones may have a physiopathologic s£- 


` nificance and perhaps a progriostic value. 
“> For this purpose the determination of amniotic fas o 


-insulin concentration has been suggested as being = 


‘good indicator of the status of the fetus in utero amt... 
` tide in the amniotic fluid during diabetic pregnancy 


of the newborn child in insulin- -dependent diabe ix 


- pregnancies.! Current assessments of the fetal origia "| 
__, ofamniotic fluid insulin? suggest that insulin is excreted- ` 
' > in the fetal arine. However, the transplacental transfer _ 


From the Servizio speciale per gli stati disendocrini e dismetabol&. , 


. Cattedra di Diabetologia, H Clinica Medica, HI Clinica Ostetri=c, 


and the Istituto di Puericultura, Universita “La. Sapienza,’ PE- . 


clinico Umberto I. 


- Supported by the CNR CT 83.02134.04/84. 02288. 04, by Ministers. i 


della Sanita and by Ministero della Publica Istruzicne. 


Received for publication Februdry 14, 1985; revised | July 26, 1955; 


accepted July 31, 1985. 


. ‘Reprint requests: Dr. F. Fallucea, Servizio Speciale per gli. Stat 


Disendocrini e Dismetabolici, IT Clinica Médica, Policlinico UR 
berto. 1,00161 Roma, Italy. 


` of maternal insulin-binding antibodies generated in in- 


sulin-treated diabetic mothers might cast some doubt 


”. on the significance of amniotic fluid. insulin concentra- 
of amniocentesis, research into amnioti¢ fluid. comfo-.- 


tions, since ‘circulating fetal insulin may be bound, at 


‘. least'in part, by these antibodies.? 


- More recently, the: ability to measure plasma C pep- a 


equimolar ¢ concentrations with insulin, has provided a 
means to assess beta cell function despite the presence 
of circulating insulin antibodies.* A similar assay has 
been. applied to the study of infants of diabetic 


mothers** and, to a lesser-extent, to amniotic ‘fluid.*"! 


The- possibility of evaluating insulin and C pep- 


prompted us to investigate the concentration of these 
peptides in amniotic fluid that had been collécted under 
basal conditions and 2 hours after an arginine challenge 


` in the mother. Arginine was used because this ami- 


noacid crosses the placenta* and may stimulate fetal 


beta cells. If this reaction occurs, fetal hormonal re- 


sponses in the amniotic fluid can be measured, thus . 
enabling : a derangement of insulin secretion to be iden- 


‘tified. 


Moreover, insulin antibodies were evaluated in both 
amniotic fluid and the blood of diabetic mothers in 
order to ‘preclude their interference i in insulin and C 
peptide radioiminungassays 
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Table I. Persorial. and clinical data of the diabetic and nondiabetic pregnant women i 








aes (yr) 
(mean + SEM) 


Nondiabetic 


41 28 + 3 
Diabetic A : 
Class A 23 32 + 6.2 
Class B - 22 34 £4.7 
Class C to F” 16 — 28 + 5.8 
Total o 61. 31+ 5.2, 


Ne 


Table II. Neonatal complications i in diabetic and nondiabetic pregnant women (2000. subjects) 








Macresomia 
(290th 
percentile) 

Gt 







Subiects 









“Gestational age ` T 
at dèlivery (wh) 


H ea 
(225 gia) 
(%) 


Ta 4S soe, Sig di 


= Morbidity-in infants of diabetic mothers 535. 







Maternal metabolic 
control (%) 





Cesarean 
_ section { %) 





' 40 = 0.4 9 - : 
3920.2 - 38 74 28 
37402 57 5B 45 
38 + 0.2 73 31 69 


$8 + 0.2 52 56 44 










Hypocalcemia 
(27 mg/dl) 
- (%). 


Hyperbilirubinema 
(210 mg/dl) 
(%) 








2.7 16 





Normal ` 2000 12 0.2, 

Diabetic : i f $ 
Class A * 23 26.0. : 4.3 8.7 17.4 $ 39.1 
Class B 22 - 68.2 31.8 . 22.7 . 18.2 59.1 
Class C to F 16 25.0 43.7 18.7 25.0 68.7 

Total . i 61 40.9 246 > 16.4- 19.7 54.1 





RDS = Respiratory distress syndrome. ` 


Table III, Glucose, insulin, and C peptide concentrations (mean + SEM) in amniotic fluid collected under 
basal conditions and 2 hours after arginine test from diabetic and nondiabetic women 
















Statistical differences, 





`- Basal amniotic fluid f _ Arginine-stimulated amniotic fluid 
- : ~— - — = basal versus 
Glucose |© Insulin | C peptide |. ` Glucose : Insulin C-peptide arginine-stimulated 
(mgidl) | (Ulmi) | (pmol/L) Ù- (mgidl)” (Ulmi) |, (pmol/L) amniotic fluid 
Normal - ll 2 621 ‘1742445 ` 1041 ' 741 161 + 41 NS 
(n= 23) °° (n= 22) (n = 10) (n=8) .. (n=8) (n = 8) l 
Diabetic 38 + 5 1l ` 357.468 494 28 + 6 717+ 91 p < 0.05* 
, (n = 12) Me ia (n =12 ”  (m=49 | (m=49)  (n=49) 
Normal vs. p < 0.0005 p < 0.005 p < 0.025 p< 0.0005 © NS `p<0.01 
diabetic : : oe 4 ; : 


*C peptide concentrations. 


Finally, the pùrpose of the present study was to in-' 
vestigate the relationship of amniotic fluid insulin and ; 
G peptide levels with the degree of maternal metabolic 
control, ana with the outcome of pregnancy: 


Material and methods E 
Subjects. One hundred two amniotic fluid samples . 
were obtained from 6] insulin- treated diabetic patierits 
and from 41 nondiabetic control women. 
` Amniocenteses were required in all cases in order to 
determine fetal pulmonary. maturity prior to an in- 


. duction of labor or a repeat cesarean section. Insulin- 


dependent diabetic’ patients were admitted to the an-. ` 


tepartum ward of the hospital at 32 to 35 weeks of | 


gestation to ensure the optimal control of diabetes. The 
goal of treatment was to maintain the fasting plasma 


glucose level <90 mg/dl (5 eT ae and the 2-hour 

postprandial plasma glucose level below 130 mg/dl 

(7.2 mmol/L). 

. Of 61 diabetic patients, 23 belonged to Class A, 22 
to Class B, and’ 16 to Class C according to the White’? 
classification. All diabetic women, irrespective of the 
-White classification, were treated with insulin (some 
with commercial and some with highly purified in- 
sulins). : 

After delivery, all infants were clinically evaluated by 

experienced pediatricians and the gestational age was 

assessed according to Dubowitz’ criteria."* 

The. infants from both’ diabetic and nondiabetic 
mothers were assessed as small for gestational age (less 
than the tenth percentile), appropriate for gestational 
age (tenth to ninetieth percentile), or large for gesta- 
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1200 


800 





n= 49 
r= 0.61 
t= 5.3 
| p='<0.001 


20 40 60 . 80 


yj caches : 
290 IRI pr jn 


Fig. 1. Correlation between Cc peptide (CPR) and insuf n CRI ) 
concentrations in the amniotic fluid collected after an =ga ne 
challenge in 49 diabetic pregnant women. ; i 


tional age or macrósomic (greater than the nicest 


percentile), according to: the weigh gestanonal age 
classification of Lubchenco et al." . 


Hypoglycemia was diagnosed when blood g uccse. 
levels were recorded at values <25 mg/dl (1.4 mrcFL). 


2 hours after birth; hyperbilirubinemia was diagnesied. 


when bilirubin levels were >10 mg/dl; hypocazeria 


was diagnosed when plasma calcium levels were <7 =g/ 
dl. Signs of respiratory distress syridrome were locked 
for during the first 48 hours of life. The diagries&. of 


respiratory distress syndrome was based on the 2s:29- 


lished clinical symptoms, blood gas values, and ckest x- 
ray findings. Respiratory distress syndrome diagacsed, 
` according to the above criteria was mild in all bet =ne 


case. The clinical parameters of diabetic and ronci- . 


abetic women. are summarized in Tables I and I. 


Procedure. Amniotic fluid was collected from the’ l 
diabetic women between 34 and 36 weeks of gesañomn , 
and from the nondiabetic control subjects betwe=n 35 - 


and 39 weeks of gestation. 
Samples of amniotic fluid were obtained ideal 


‘  conditions-from 12 diabetic women {five Class A; ~hree 


Glass B, and four Classes C to F) and from 23 nərdi- 
abetic women. In 49 diabetic women (18 Class a, 18 
Class B, and 13 from Classes C to F) and eight-noc- 
diabetic women, amniocentesis was performed 2 Lors 


after an arginine tolerance test (30-minute infusion =f: 
- . 80 gm of arginine monochloride dissolved i in 40 x] 


of water). - 
_ All amniotic fluid samples were = collected i in uss 
containing ethylenediaminetetraacetic acid plus Taz 


sylol (1.2 mg of ethylenediaminetetraacetic acid FO) `. 
mIU/ml) and then centrifuged at 4° C and frozen at ` 


—20° C until analysis. 
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Table IV. Glucose, insulin, and C peptide 
concentrations in amniotic fluid collected after | 


_ arginine test ir. diabetic pregnancy with and 


without fétal morbidity, 









Neonatal complication | + (mg/dl) (U/ml) (pmol/L) 
Macrosomia na G i 
Wib ' 462 46 + 1l 1135 + 142 
.  (n=22) (n = 22) (n = 22) 
Without 5027 1341 376 + 66 . 
i (n= 27) (m=27) | (n = 27) 
sea a NS p<0.0125 p<0.0005 . 
Hypoglycemia Pi 
With 57 +49 48 + 19 854 + 185 
Sie sare (n= 13) (n = 13) (n = 13), 
_ Without: 4544 20+ 3 667 + 104 
. © (n= 36) (n= 36) (n = 36) 
© NS p< 0.025 NS 
Hypocalcemia y ` ` 
With |. 58+ 10 ` 52 +22 843 + 208 
. ae (ù= 11) (n=1)) (n = 11) 
‘Without 464 4 21+3 680 + 101 
Te (n = 38) ( 


38). (n = 38) 
s NS ist 


Z: 
N 
OS. 
AB 
© i 
= 


Thë following were measured in each sample: glu- 
cose by a glucos= oxidase method (Boehringer Glucose 
Analyzer), insulin as previously described,* and C 
peptide according to the method described by Heding 


„et al.® (Novo's Lit was used ‘for the G peptide radio- . 
f immunoassay). i 


Insulin. antibcdies, as insulin-binding capacity, were 
dssayed as previously described,’ both in maternal 


blood (late gestatiori) and in the amniotic fluid of dia-. 


betic pregnant women. 

In order to perform the statistical analysis, the levels 
of amniotic fluic glucose, insulin, and C peptide were 
compared in beth the diabetic and the nondiabetic 
subjects. + © i 

The levels. of amniotic fluid insulin and C peptide 
found under basal conditions and after arginine chal- 
lenge were also compared in infants of diabetic moth- - 
ers, with and wWit-iout complications, between classes of 


‘ maternal diabetes and between groups with different 


degrees of metabolic control. 

Maternal metabolic contol was evaluated on the basis 
of blood glucose levels measured three times monthly, 
glycosuria assessed four times daily, and the occurtence 
of. hypoglycémia and/or acetonuria. Two degrees of 
maternal metabclic control were arbitrarily set, to fa- 


cilitate statistical comparison. Good maternal metabolic 


control was diagnosed when severe Hypoglycemia or: 
acetonuria was zbsent throughout the entire course 
of pregnancy, blood glucose levels were. never >160 
mg/dl; and glycosuria wás a rare event. Poor maternal 
metabolic control was diagnosed when severe hypogly- 


- cemia ‘or acetonuria occurred occasionally, repeated 
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GLUCOSE INSULIN C~ PEPTIDE 


mg% pu/m | pmol’! 





40 9 40 9 40 9 N°of cases 


Fig. 2. Glucose, insulin, and C peptide concentrations in amniotic Auid collected after an arginine 
challenge in 49 diabetic pregnancies with (dark columns. and without (light columns) fetal morbidity. 


Table V. Glucose, insulin, and C peptide concentrations in amniotic fluid collected after arginine test in 
relation to degree of maternal diabetes by White classification 





Glucose 


White class No. (mg/dl) 
A 18 
B 18 
CtoF 13 


*Statistical difference: p < 0.0025. 
fStatistical difference: p < 0.05. 


blood glucose levels were frequencly >160 mg/dl, and 
glycosuria was often present. 


Results 

Insulin antibodies. There were no insulin antibodies 
in the blood (<0.05 mU/ml, group 1} in 26 of 61 dia- 
betic women (15 Class A, eight Class B, and three 
Classes C to F); insulin antibody levels were medium 
to low (>0.05 to 2.0 mU/ml, group 2) in 30 of 61 di- 
abetic women (six Class A, 12 Class B, and 12 Classes 
C to F) and high (>2.0 mU/ml, group 3) in the other 
five diabetic women (two Class A, two Class B, and one 
Classes C to F). Amniotic fluid insulin antibodies were 
absent in all but three cases: 0.09 mU/ml in a Class A 
woman (corresponding blood insulin antibodies were 
absent) and 0.26 mU/ml (corresponding blood insulin 
antibody level was 0.24 mU/ml), and 0.31 mU/ml 
(blood insulin antibody value was 0.38 mU/ml) in two 
Class C to F women. In these three cases insulin and 
C peptide concentrations were 11, 4, and 12 pU/ml and 
800, 100, and 350 pmol/L, respectively. 

Insulin and C peptide concentrations in amniotic 
fluid collected under basal conditions (diabetic versus 
control women). As shown in Table III, glucose, in- 
sulin, and C peptide concentrations were significantly 
higher in the diabetic women than in the control 
women. 


36 + 4* 
50 + 7+ 
64 + 9* 





Insulin C peptide 
(Ulmi) (pmol/L) 
27+ 11 620 + 182 
35 +11 850 + 186 
19+ 4 665 + 158 


Insu_in and C peptide concentrations in amniotic 
flnid collected 2 hours after arginine infusion (dia- 
betic versus control women). As shown in Table III, 
g ucose, insulin, and C peptide concentrations were 
even more elevated in the diabetic women than in the 
contro. women and the differences in glucose and C 
p2ptide concentrations were significantly greater than 
those under basal conditions. 

Effect of arginine. As shown in Table III, glucose, 
insulin, and C peptide concentrations in the basal and 
in arginine-stimulated amniotic fluid were very simi- 
ler in control women; in contrast insulin and C pep- 
tide values in arginine-stimulated amniotic fluid were 


. greater than those found in basal amniotic fluid, with 


the difference in C peptide levels in the diabetic women 
being significant. 

The analysis of insulin and C peptide concentrations 
found in the arginine-stimulated amniotic fluid showed 
that there was a significant correlation between the two 
peptides in the diabetic women (r = 0.61, p < 0.001) 
(see Fiz. 1). 

Insulin and C peptide concentrations in arginine- 
simulated amniotic fluid and in amniotic fluid asso- 
ciated with fetal morbidity in diabetic pregnancy. In- 
sulin end C peptide concentrations were significantly 
Ingher in the amniotic fluid of infants of diabetic moth- 
ers with fetal morbidity than in those without (see Fig. 


et. 
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BASAL _ "AFTER ARGININE = 


Fig. 3. Insulin and C-peptide concentrations in amnior.c Suid 
collected under basal conditions (on the left) and after aa ar- 
ginine challenge (on the right) from’61 diabetic pregaaacies 
with delivery of overweight (dark columns) and normal weight 
(light columns) infants. ' i 


2). In particular, insulin concentrations were £g-uh- 
cantly higher in the amniotic ftid of macrescric 
(p < 0.125), hypoglycemic. (p < 0.0025), and hyaccal- 


cemic (p < 0.01) infants of diabetic mothers thanin the 


amniotic fluid of infants of diabetic mothers wtFoat 
these complications. C peptide concentrations vere 
also significantly higher in the amniotic fluid of iafa-tts 
of diabetic mothers with macrosomia (see Table 1V: 
‘Amniotic fluid insulin and C peptide and. macz- 
somia. Insulin and C peptide concentrations were 
slightly but not significantly greater in the basa an- 
niotic fluid of macrosomic infants of diabetic me thers 
than in that of infants of diabetic mothers of nornal 
weight, whereas the differences in insulin and C gep- 
tide concentrations in the arginine-stimulated anmictic 


. fluid between overweight infants of diabetic meters 


and those‘of normal weight were highly significart see 
Fig. 3). 

A significant linear correlation between birth veizht 
and G peptide concentrations was also observed n tre 


_ arginine-stimulated amniotic fluid (r = 0.53, p <01!) 


(see Fig. 4). The prognostic value of, insulin aac I 
peptide concentrations in the arginine-stimulated zmn- 
niotic fluid was also evaluated in relation to the naam 
value of the two peptides, We observed that 92.6% of 
the overweight infants of diabetic mothers and 7:~% of 
those of normal weight had insulin values that-w=ré 
above the mean (28 + 6 U/ml) and that 75% cf=te 
overweight infants of diabetic mothers and 25% of 


those of normal weight had C peptide values thatw=re © 


above the mean (717 + 91 pmol/L), the differen e. in 
values between overweight and normal weight irfar:s 
being highly significant in any case {p < 0.001). 


Insulin and C peptide concentrations in argmice-: 
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stimulated amniotic fluid in relation to degree of ma- 
ternal diabetes mellitus evaluated according to White 
classification. As shown in Table V glucose concentra- 


.tions became progressively higher in Classes A, B, and 


C to F. Insulin and C peptide concentrations did not 
differ statistically between the three groups. 

Insulin and C peptide concentrations in the argi- 
nine-stimulated amniotic fluid in relation to maternal 
metabolic control. As shown in Table VI, there were 
slightly higher glucose concentrations and significantly 
higher insulin and C peptide concentrations in the am- 
niotic fluid of patients with poor maternal metabolic 
control compared to those found in the amniotic fluid 
of patients with good maternal metabolic control. 


Comment | 

This study showed that insulin and C peptide con- 
centrations in the amniotic fluid were correlated and 
that the interference of insulin antibodies in the radio- 
immunoassay of insulin and C peptide in the amniotic 
fluid, even if present, was negligible. Moreover, it dem- 
onstrated that an arginine infusion in a diabetic preg- 
nant woman can amplify the derangement of beta cell] 
function in the fetus. It is important to note ‘that ar- 
ginine, unlike insulin, crosses the placenta and for this, 
reason it is likely that the addition of arginine could 
induce a.further increase of insulin secretion in many 
fetuses of diabetic mothers that are already exposed to 
maternal hyperglycemia. “A 

This study alsc demonstrated that insulin and C pep- 
tide levels in the amniotic fluid.collected after arginine 


„were correlated with an increased risk of fetal macro- 


somia,. hypoglycemia, and hypocalcemia and in general 
with fetal morbidity. They were also correlated with 
maternal metabolic control rather than with the degree 


‘of maternal diabetes according to the White classifi- 


cation. = 

Interestingly amniotic fluid insulin and C peptide ap- 
peared to be more sensitive parameters than amniotic 
fluid glucose in distinguishing complicated from non- 
complicated diabetic pregnancies. Our results confirm 
that amniotic fluid insulin and C peptide concentra- 
tions are a reliable indicator of fetal prognosis in dia- 
betic pregnancies and that a high level of amniotic fluid 
insulin or C peptide should alert both obstetricians and 
pediatricians to the potential risk of macrosomia and 
hypoglycemia as well as hypocalcemia. 

Some discrepancies exist in the literature about the 
reliability of amniotic fluid insulin and C peptide as 
prognostic indicators of fetal outcome.” According to 
some authors’* '* amniotic fluid C peptide seems more 
reliable than amniotic insulin. On the basis of our re- 
sults, we cannot support this conclusion. On the con- 
trary, we have observed a linear correlation between 


„amniotic fluid insulin and C peptide concentrations. 
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Fig. 4. Correlations between C peptide (CPR) concen:rations in amniotic fluid collected after an 
arginine challenge and birth weight in diabetic pregnancy. 


Table VI. Glucose, insulin, and C peptide concentrations in amniotic uid collected after arginine test in 
relation to maternal metabolic contro] during pregnancy 








Glucose Insulin C peptide 
Meternal metabolic control No. (mgtd.) (wUiml) (pmol/L) 
Good 27 47 +3 17 +3 535 + 91 
Posr 22 5147 4) +411 940 + 158 
Statistical difference NS p < 0.025 p < 0.0125 


The amniotic C peptide and insulin levels are also sig- 
nificantly correlated with fetal morbidity and maternal 
metabolic control. It is likely that the new model used 
here (that is, the collection of amniotic fluid after ar- 
ginine) may have eliminated some of the differences 
found by other authors. 


In particular, a clear correlation between amniotic 


fluid insulin and C peptide concentrations has been 
observed in the amniotic fluid of macrosomic infants 
of diabetic mothers where the two peptides showed the 
same prognostic value. 

High levels of insulin and C peptide in amniotic fluid 
suggest the possibility that hyperplasia or hyperactivity 
of fetal islet beta cells is promoting an excessive secre- 
tion of endogenous insulin. This excessive secretion 
may be due either to the degree of maternal diabetes 
according to the White classification or to poorly con- 
trolled maternal diabetes. Our findings suggest that 
impaired maternal metabolic control plays a prominent 
role during pregnancy. In this context it is worth noting 
that as many as 13 of 22 diabetic women from White 
Class A or B had poor maternal metabolic control. This 
observation shows how easily the subjects in these two 
classes (most of them were not insulin dependent when 
not pregnant) may be treated either inappropriately or 
too late. Therefore, in the management of diabetic 
pregnancies an optimal metabolic control throughout 
pregnancy is the most important factor in decreasing 
perinatal mortality and morbidity. Indeed the tight con- 


trol of maternal blood glucose levels has already been 
reported zo be associated with a low perinatal mortality 
rate in diabetic pregnancy." '° However, it is also im- 
portant to underline the fact that neonatal complica- 
tions, suca as hypocalcemia and hypoglycemia, associ- 
azed with higher amniotic fluid insulin and C peptide 
levels can be related to a beta cell hyperfunction even 
in norma: weight infants of diabetic mothers. 

Finally it should be noted that even the lowest values 
of amniotic fluid insulin and C peptide of those infants 
of diabetic mothers with no neonatal complications 
were about twice those observed in the amniotic fluid 
cf normal infants. This suggests that during diabetic 
pregnancy the fetal beta cell hyperfunction is possibly 
cue to other causes in addition to the poor maternal 
metabolic contrcl. 

In conclusion the measurements of amniotic fluid 
insulin and C peptide after arginine stimulation have 
proved to be useful for the prediction of fetal outcome 
in diabetic pregnancy. Further studies are needed be- 
fore broad clinical implications can be accurately de- 
fned. Nevertheless the assessment of insulin and C 
peptide in the amniotic fluid during pregnancy can 
reveal valuable physiopathologic aspects and provide a 
useful prenatal diagnostic technique for monitoring the 
impact of maternal diabetes on the fetus. Both can help 
devise the most effective plan of diabetic management 
znd may lead to a further reduction in perinatal mor- 
tality and morbidity in diabetic pregnancies. 
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Decreased levels of amniotic fluid a-fetoprotein associated 


with Down syndrome 


Richard O. Davis, M.D., Paula Cosper, Ph.D., John F. Huddleston, M.D., 
Edwin L. Bradley, Ph.D., Sara C. Finley, M.D., Wayne H. Finley, M.D., and 
Aubrey Milunsky, M.B., B.Ch., D.Sc. 


Birmingham, Alabama, and Boston, Massachusetts 


Low maternal serum «-fetoprotein levels have been associated with fetal aneuploidies. Amniotic fluid a- 
fetoprotein levels have been reported to be low with Down syndrome (trisomy 21) but not with other fetal 
trisomies. We compared the amniotic fluid «-fetoprotein levels from 25 cases of autosomal trisomy (18 of 
trisomy 21, four of trisomy 13, three of trisamy 18) diagnosed by midtrimeste: fetal cytogenetic studies with 
those from matched, cytogenetically ncrmal pregnancies. With these normal dregnancies used as controls, 
statistical analyses were performed on the data for all the trisomic fetuses, on the data for trisomy 21 only, 
and on the data for trisomies 13 and 13 combined. Amniotic fluid a-fetoprote n levels were significantly 
lower in the 25 trisomic cases compared with controls, 0.77 + 0.34 versus 103 + 0.34 mg/dl (p < 0.001). 
However, further analysis revealed that the difference was due to the t‘isomy 21 data alone. In the trisomy 


21 cases there was a significant difference for «-fetoprotein levels between cases and controls 

(p < 0.001), whereas there was no difference for the combined trisomy 13 and 18 cases compared to 
controls (p > 0.40). These findings suggest that the low maternal serum levels of «-fetoprotein reported in 
cases of Down syndrome may be related to reduced amniotic fluid cor.centrations. However, the reduced 
maternal serum o-fetoprotein levels reportedly associated with trisomies 13 and 18 do not seem to be 
explained by tow amniotic fluid conceritrations. (AM J OssteT GYNECOL 1985;153:541-4.) 


Key words: Amniotic fluid a-fetcprotein, maternal serum a-fetoprotein, fetal aneuploidies 


Increased levels of a-fetoprotein measured in ma- 


ternal serum and amniotic fluid during the midtrimes-’ 


ter of pregnancy are associated with fetal anomalies, 
especially open neural tube defects (anencephaly and 
spina bifida).' Prenatal screening programs to measure 
midtrimester maternal serum a-fetoprotein levels have 
been established to identify those pregnancies at risk 
for neural tube defects. Diagnostic amniocentesis with 
measurement of amniotic fluid a-fetoprotein is rec- 
ommended for those screened pregnancies found to 
have elevated maternal serum levels. An association has 
been reported between low levels of maternal serum a- 
fetoprotein and chromosomal aneuploidies.”* More re- 
cently, Down syndrome (trisomy 21) has been associ- 
ated with decreased a-fetoprotein levels-in both ma- 
ternal serum and amniotic fluid.** Decreased amniotic 
fluid a-fetoprotein concentrations in trisomic pregnan- 
cies could explain the reported association between low 
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levels of maternal serum a-fetoprotein and fetal tri- 
somie3. However, other studies have failed to establish 
2 correlation between amniotic fluid and maternal se- 
rum c-fetoprotein levels, either in normal gestations? 
or in chose pregnancies with fetal chromosomal aneu- 
ploidr.? We reviewed our cases of autosomal trisomies 
diagnosed by midtrimester fetal cytogenetic studies to 
determine whether amniotic fluid a-fetoprotein levels 
were decreased in these pregnancies when compared 
10 these in a matched group of pregnancies with normal 
fetal zytogenetic studies. 


Material and methods 


The records of all autosomal trisomies that were di- 
agnosed prenatally in the Laboratory of Medical Ge- 
netics at The University of Alabama at Birmingham 
from January, 1979, to September, 1984, were retro- 
spectively reviewed. The prenatal diagnosis program 
at The University of Alabama at Birmingham is a co- 
operative effort between the Department of Obstetrics 
and Gynecology, which provides diagnostic ultrasound 
and amniocentesis services, and the Laboratory of Med- 
ical Genetics, which provides genetic counseling and 
laboratory services. Most of the midtrimester amniotic 
fluid samples that are cultured and karyotyped by this 
labovatory are obtained at our institution from patients 
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Table I. Results in 25 pregnancies with an autosomal trisomy and 75 controls 





; Variable Group i 
Trisomy `: 
Contro! 
Trisomy 
Control 
Trisomy 
Control 
Trisomy 
Control í 


Maternal age (yr) 
Parity 
Gestational age (days) 


a 


Biparietal diameter (mm) 





n Mean SE pe 
25 38.4 3.7 

75 37.4 2.5 Ns 
25 2.7 2.9 N 
75 1.8 1.2 F 
25 119.3 TA 

75 116.8 5.9 ns 
25 36 0.42 

66 36 0.33 NS 








- *Probability, based on ¢ test. 


referred for consultation. Each patient who underzzes 
an amniocentesis for fetal karyotype is offered amm_otic 
fluid a-fetoprotein determination. Prior to each =m- 
niocentesis, an ultrasound examination was perforwed 
to document fetal viability, to confirm gestational 12e, 
to detect multiple gestation, and to choose the amo- 
centesis site. Transplacental puncture was avoided 
whenever possible. The amniocentesis was performed 
with a 22-gauge spinal needle. The initial 2 or 3 md of 
amniotic fluid was discarded. From the 30 ml of amn- 
niotic fluid that was then removed, 2 ml was sent £or 
a-fetoprotein determination. The remaining amnis=c 
fluid was centrifuged and the cells initiated into culture. 
Cytogenetic studies were performed according to starl- , 
dard techniques. All a-fetoprotein samples were maied 
to the same reference laboratory (AM). All a-fetop-<- 


tein determinations were done by rocket electroaz- - 


munodiffusion, for which the normal ranges at esch 
second-trimester week have been published.‘ 
This study was restricted to singieton pregnances 
and only to those women who had amniocentesis pet 
formed at our institution. Each case of trisomy vas 
matched with three controls, each of which had vield=<| 
a normal fetal karyotype from nonbloody amniozc 
fluid. The trisomies and controls were matched fer 
race, fetal sex, gestational age (within | week), materre. 
age (within 5 years). Each control chosen was front a 
woman who had amniocentesis in close temporal pres- 
imity to the amniocentesis that had disclosed the t} 
somic fetus. Adequate follow-up data were available for 
all controls. Other variables that were tabulated ix 
cluded parity, biparietal diameter determined by ultra-- 
sound, placental localization, the number of needle ia-' 
sertions at the time of amniocentesis, and the physicia.' 
who performed the amniocentesis. Gestational age a:' 
time of delivery and birth weight were examined in the 
control group. Gestational age was defined by last mer- , 
strual period unless there was a 10-day or greater di - | 
crepancy in the estimated gestational age by fetal b-. 
parietal diameter obtained during the ultrasound e»- ' 


amination. In cases of such a discrepancy the ges- 


tational age defined by ultrasound was used. Amnio- 
centeses were performed between 15% and 18 gesta- 
tional weeks, so defined. 

Results are reported as the means and standard de- 
viation of the means. Univariate tests were made on 
the data with either contingency tables or ¢ tests used 
as appropriate for categorical or measured responses. 
These tests were done in order to ascertain that the 
two groups were comparable for variables other than 
the one of primary interest (a-fetopretein). An analysis 
of variance was run to test the equality of the mean a- 
fetoprotein response for the two groups after the ef- 
fects of matching were blocked out (repeated measures 
analysis of variance). The correlation of «-fetoprotein 
with the ultrasound parameters was assessed with Pear- 
son correlation coefficients. The above analyses were 
run for all the data collected, on the data for trisomy 
21 only, and on the combined data for trisomies 13 and 
18. A probability level <0.05 was considered significant. 


Results 


A total of 36 cases of autosomal trisomy were diag- 
nosed during the study period. Ten cases were ex- 
cluded, either because the samples of fluid were sent 
in from outside offices (three trisomy 21, two trisomy 
18), because no a-fetoprotein determination was done 
(one trisomy 18, one trisomy 13), or because the fetus 
had an omphalocele (two trisomy 18, one trisomy 13), 
which is known to be associated with an elevated am- 
niotic fluid a-fetoprotein concentration.’ Another case 
of trisomy 18 was excluded because of advanced ges- 
tational age, for which no appropriate controls were 
available. Therefore, 25 pregnancies with an autosomal 
trisomy (18 trisomy 21, four trisomy 13, three trisomy 
18) were compared with 75 controls. All the Down syn- 
drome cases were trisomy 21 except one, which was a 
translocation. For each of the 100 patients, only one 
amniotic fluid sample was needed for successful karyo- 
typing and a-fetoprotein determination. 

Analysis of the outcome of the 75 control pregnancies 
revealed a mean gestational age of 278 + 11 days at 
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Table II. Mean a-fetoprotein levels by group 


Amniotic fluid a-fetoprotein and Down syndrome 543 

















Trisomy 25 0.77 
Control: 75 1.03 
Trisomy 21 18 0.70 
Control 54 1.02 
Trisomies 13 and 18 7 0.95 
Control 21 1.08 


a-Fetopratein (mg/dl) 






SD Range 





0.84 0.29-1.90 <0.001 
0.54 0.52-2.44 

0.24 0.29-1.09 <0.001 
0.27 0.52-1.56 

0.52 0.41-1.90 >0.40 
0.49 0.55-2.44 





*Probability, based on analysis of variance. 


delivery. There were two preterm births, both occur- 
ring between 36 and 37 weeks. The average birth 
weight was 3445 + 467 gm. Two babies weighed 
<2500 gm (2041 and 2098 gm). Six babies weighed 
>4000 gm, the largest weighing 4564 gm. On the basis 
of written follow-up reports from the referring phy- 
sicians, none of these 75 babies was reporied to have a 
congenital anomaly. 

There were no differences between the trisomy and 
control groups with regard to maternal age, parity, ges- 
tational age at time of amniocentesis, or ultrasound 
biparietal diameter (Table I). Parity tended to be higher 
in the trisomy group but this did not reach statistical 
significance (p = 0.15). Of the amniocenteses, 84% 
from the control group and 90% from the trisomy 
group were done by one of the authors (R. O. D.). 
Three of the trisomies occurred in black patients, and 
the remainder in white ones. Eleven fetuses in the tri- 
somy group were female, and 14 were male. Thirty- 
three contro] fetuses were female and 42 were male. 
Amniotic fluid a-fetoprotein levels were negatively cor- 
related with biparietal diameter (r = 0.55, p < 0.001). 
Placental location (anterior versus posterior or fundal) 
had no effect on a-fetoprotein levels (p > 0.40). There 
was no difference between groups in the number of 
amniocentesis attempts necessary; only one needle in- 
sertion was required for 91% of the trisomy group and 
for 96% of the control group (p = 0.39). 

Amniotic fluid a-fetoprotein levels were significantly 
lower in the trisomy group compared with controls, 
0.77 + 0.34 versus 1.03 + 0.34 mg/dl (p< 0.001). 
Moreover, further analysis revealed that this difference 
was due to the trisomy 21 data. In the cases of trisomy 
21, there was a significant difference for a-fetoprotein 
levels between the groups (p < 0.001), whereas there 
was no difference for the combined trisomy 13 and 18 
data (p > 0.40) (Table II). 


Comment 


We found lower amniotic fluid a-fetoprotein levels 
in the group of Down syndrome fetuses than in 


matched controls but not in the combined group of 
fetuses with trisomy 13 or 18. The finding that amniotic 
fluid a-fetoprotein was negatively correlated witk. fetal 
biparietal diameter was anticipated, since amniotic fluid 
a-fetoprotein levels decrease with advancing gesta- 
tional age.® Other than the abnormal karyotype, there 
was no identified explanation for the decreased am- 
niotic fuid levels found in association with a trisomy 
21 fetus. These studies suggest that a-fetoprotein pro- 
ductior may be decreased in the fetus with Down syn- 
drome. 

The physiologic characteristics of a-fetoprotein have 
been extensively described." Briefly, a-fetoprotein is 
synthesized initially by the yolk sac, then by the fetal 
gastrointestinal tract and liver. In the second trimester, 
the predominant site of production is the fetal liver. 
The fezal plasma level peaks between 10 and 13 weeks 
and then progressively declines until term. a-Fetopro- 
tein is excreted in fetal urine and thus into amniotic 
fluid. Peak concentrations of amniotic fluid a-fetopro- 
tein occur at 12 to 14 weeks’ gestation. Conversely, the 
materral serum a-fetoprotein levels rise steadily until 
28 to 22 weeks of gestation. Since fetal serum and am- 
niotic uid «-fetoprotein levels are falling while ma- 
ternal serum levels are rising, a simple diffusion mech- 
anism from one compartment to another is unlikely. 
In fac:, Barford et al.’ found no correlation between 
maternal serum and amniotic fluid w-fetoprotein at 16 
to 17 weeks’ gestation in normal pregnancies. However, 
in conditions of markedly elevated amniotic fluid a- 
fetoprotein content, such as anencephaly or open spina 
bifida, maternal serum levels are markedly elevated.' 
Screer.ing programs for neural tube defects based on 
measurement cf maternal serum a-fetoprotein levels 
are already under way in many areas and are currently 
being advocated and developed in others. ™" 

Recent articles have focused attention on the signif- 
icance of markedly decreased serum a-fetoprotein 
levels in association. with fetal chromosomal abnormal- 
ities.” * Merkatz et al.? reported an asscciation between 
decreased maternal serum a-fetoprotein levels and fe- 
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tal aneuploidies. They found all 12 maternal serem a- 
fetoprotein samples associated with trisomy 13 {two 
cases) and trisomy 18 (10 cases) were below the estab- 
lished median for maternal serum o-fetoprotein. Ma- 
ternal serum a-fetoprotein levels were below the me- 
dian in 16 of 20 cases of trisomy 21. They fourd'no 
association between amniotic fluid a-fetoproteir and 
any fetal chromosomal aneuploidy. However, Cackle 
et al.*t found lower levels of both amniotic fluic znd 
maternal serum a-fetoprotein to be associated with 
Down syndrome. Subsequently, Nelson and Petersen’? 
reported low levels of amniotic fluid a-fetoprote-n in 
their Down syndrome cases but not in other chremo- 
somal aneuploidies. Our study thus supports the ind- 
ings of Nelson and Petersen and suggests that th= re- 
ported decreases in maternal serum «-fetoproteia as- 
sociated with Down syndrome could be related ‘to 
decreased fetal production of a-fezoprotein. 

The mechanisms by which maternal serum a- e:o- 
protein levels are reduced in a pregnancy with < tri- 
somic fetus are not clear. Possible causes of low mater- 
nal serum «-fetoprotein in a trisomic pregnancy might 
include decreased production, increased degrada-icn, 
alterations in molecular structure of a-fetoproteir, or 
decreased permeability of the trisomic placenta and 
membranes. Decreased fetal production in Down syn- 
drome is suggested by our study and other prev ous 
studies. However, to our knowledge, fetal serum n- 
fetoprotein in Down syndrome has not been reported. 
A mechanism other than decreased fetal production of 
a-fetoprotein is likely to be operative in trisomie: 13 
and 18, as amniotic fluid levels seem to be normal. 
Using isoelectric focusing, ion exchange chroma og- 
raphy, and agarose electrophoresis, Alpert et al. have 
described two molecular forms of a-fetoprotein. AEer- 
ations of molecular structure could lead to an altered 
rate of degradation or permeability across membranes. 
Alternatively, since the placenta and membranes are 
genetically abnormal, there may be changes in mem- 
brane permeability, so that fetal a-fetoprotein mht 
. not have normal access to the maternal compartment. 

Although the mechanism remains controversial, Je- 
creased levels of maternal serum a-fetoprotein are 
clearly associated with fetal chromosomal abnormal-- 
ties. On the basis of low levels of maternal seram 
a-fetoprotein, Baumgarten et al. found 4.9% of 
screened pregnancies in women less than age 35 to be 
at risk for chromosomal aneuploidies: The ratio “or 
chromosomal aneuploidy in the group at risk was Lin 
63. The use of low maternal serum a-fetoprotein in 
women under age 35 has been estimated to idenaty 
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20% to 25% of Down syndrome pregnancies in this 
group.’ Therefore, obstetricians must be prepared to 
counsel, concerning an increased risk of chromosomal 
aneuploidy, their patients with a low serum a-fetopro- 
tein level. 

Although from a statistical point of view we failed to 
show low amniotic fluid a-fetoprotein levels to be as- 
sociated with trisomies 13 and 18, our numbers were 
small. Interestingly, five of seven a-fetoprotein values 
in this group were below the mean for the controls. 
Nelson and Petersen,” studying 11 such cases without 
anterior abdominal wall defects, found the a-fetopro- 
tein levels to be evenly distributed about the mean of 
the controls. Further studies correlating maternal se- 
rum, amniotic fluid, and fetal serum a-fetoprotein con- 
tent and molecular structure should aid in the eluci- 
dation of the relationship between autosomal trisomy 
and a-fetoprotein. 
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GLUCOSE INSULIN C~ PEPTIDE 


mg% pu/m i pmol/! 





40 9 40 9 40 9 N®of cases 


Fig. 2. Glucose, insulin, and C peptide concentrations -n amniotic fluid collected after an arginine 
challenge in 49 diabetic pregnancies with (dark columns; and without (light columns) fetal morbidity. 


Table V. Glucose, insulin, and C peptide concentrations in amniotic fluid collected after arginine test in 
relation to degree of maternal diabetes by White classification 








Glucose 


White class No. (mg/dl) 
A 18 
B 18 
CtoF 13 


*Statistical difference: p < 0.0025. 
Statistica] difference: p < 0.05. 


blood glucose levels were frequently >160 mg/dl, and 
glycosuria was often present. 


Results 


Insulin antibodies. There were no insulin antibodies 
in the blood (<0.05 mU/ml, group 1) in 26 of 61 dia- 
betic women (15 Class A, eight Class B, and three 
Classes C to F); insulin antibody levels were medium 
to low (>0.05 to 2.0 mU/ml, group 2) in 30 of 61 di- 
abetic women (six Class A, 12 Class B, and 12 Classes 
C to F) and high (>2.0 mU/ml, group 3) in the other 
five diabetic women (two Class A, two Class B, and one 
Classes C to F). Amniotic fluid insulin antibodies were 
absent in all but three cases: 0.09 mU/ml in a Class A 
woman (corresponding blood insulin antibodies were 
absent) and 0.26 mU/ml (corresponding blood insulin 
antibody level was 0.24 mU/ml), and 0.31 mU/ml 
(blood insulin antibody value was 0.58 mU/ml) in two 
Class C to F women. In these three cases insulin and 
C peptide concentrations were 11, 4, and 12 U/ml and 
800, 100, and 350 pmol/L, respectively. 

Insulin and C peptide concentrations in amniotic 
fluid collected under basal conditions (diabetic versus 
control women). As shown in Table HI, glucose, in- 
sulin, and C peptide concentrations were significantly 
higher in the diabetic women than in the control 
women. 


36 + 4* 
50 + 7+ 
64 + 9* 


Insulin C peptide 
(U/ml) (pmol/L) 
27 +11 620 + 182 
35 + 11 850 + 186 
19+4 665 + 158 


Insulin and C peptide concentrations in amniotic 
fluid collected 2 hours after arginine infusion (dia- 
bztic versus control women). As shown in Table III, 
g.ucose, insulin, and C peptide concentrations were 
even more elevated in the diabetic women than in the 
control women and the differences in glucose and C 
peptide concentrations were significantly greater than 
those under basal conditions. 

Effect of arginine. As shown in Table II, glucose, 
insulin, and C peptide concentrations in the basal and 
in arginine-stimulated amniotic fluid were very simi- 
lar in control women; in contrast insulin and C pep- 
tde values in arginine-stimulated amniotic fluid were 
greater than those found in basal amniotic fluid, with 
tne difference in C peptide levels in the diabetic women 
teing significant. 

The analysis of insulin and C peptide concentrations 
found in the arginine-stimulated amniotic fluid showed 
taat there was a significant correlation between the two 
peptides in the diabetic women (r = 0.61, p < 0.001) 
(see Fiz. 1). 

Insulin and C peptide concentrations in arginine- 
stimulated amniotic fluid and in amniotic fluid asso- 
ciated with fetal morbidity in diabetic pregnancy. In- 
sulin and C peptide concentrations were significantly 
higher in the amniotic fluid of infants of diabetic moth- 
ers with fetal morbidity than in those without (see Fig. 
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Fig. 3. Insulin and C peptide concentrations in amniotic Fuid 
collected under basal conditions (on the left) and after an ar- 
ginine challenge (on the right) from 61 diabetic pregnaies 
with delivery of overweight (dark columns).and normal w2 ght 
(light columns) infants. 


2). In particular, insulin concentrations were sigif- 
cantly higher in the amniotic fluid of macroscmic 
(p < 0.125), hypoglycemic (p < 0.0025), and hypccal- 
cemic (p < 0.01) infants of diabetic mothers than im rhe 
amniotic fluid of infants of diabetic mothers without 
these complications, C peptide concentrations vere 
also significantly higher in the amniotic fluid of infants 
of diabetic mothers with macrosomia (see Table IY.. 

Amniotic fluid insulin and C peptide and macz- 
somia. Insulin and C peptide ccncentrations were 
slightly but not significantly greater in the basal rmn- 
niotic fluid of macrosomic infants of diabetic mott evs 
than in that of infants of diabetic mothers of normal 
weight, whereas the differences in insulin and C pep- 
tide concentrations in the arginine-stimulated amni2tic 
fluid between overweight infants of diabetic motkers 
and those of normal weight were highly significant sce 
Fig. 3). ‘ 

A significant linear correlation between birth weizht 
and C peptide concentrations was also observed in 22e 
arginine-stimulated amniotic fluid (r = 0.53, p < 021) 


(see Fig. 4). The prognostic value of insulin anc © | 


peptide concentrations in the arginine-stimulated zr- 
niotic fluid was also evaluated in relation to the mean 
value of the two peptides. We observed that 92.6% =f 
the overweight infants of diabetic mothers and 7.4% xf 
those of normal weight had insulin values that w272 
above the mean (28 + 6 pU/ml) and that 75% of h2 
overweight infants of diabetic mothers and 25% of 
those of normal weight had C peptide values that were 
above the mean (717 + 91 pmol/L), the differences n 
values between overweight and normal weight infaats 
being highly significant in any case (p < 0.001). 
Insulin and C peptide concentrations in arginin>- 
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stimulated amniotic fluid in relation to degree of ma- 
ternal diabetes mellitus evaluated according to White 
classification. As shown in Table V glucose concentra- 
tions became progressively higher in Classes A, B, and 
C to F. Insulin and C peptide concentrations did not 
differ statistically between the three groups. 

Insulin and C peptide concentrations in the argi- 
nine-stimulated amniotic fluid in relation to maternal 
metabolic control. As shown in Table VI, there were 
slightly higher glucose concentrations and significantly 
higher insulin and C peptide concentrations in the am- 
niotic fluid of patients with poor maternal metabolic 
control compared to those found in the amniotic fluid 
of patients with good maternal metabolic control. 


Comment 

This study showed that insulin and C peptide con- 
centrations in the amniotic fluid were correlated and 
that the interference of insulin antibodies in the radio- 
immunoassay of insulin and C peptide in the amniotic 
fluid, even if present, was negligible. Moreover, it dem- 
onstrated that an arginine infusion in a diabetic preg- 
nant woman can amplify the derangement of beta cell 
function in the fetus. It is important to note that ar- 
ginine, unlike insulin, crosses the placenta and for this 
reason it is likely that the addition of arginine could 
induce a further increase of insulin secretion in many 
fetuses of diabetic mothers that are already exposed to 
maternal hyperglycemia. 

This study also demonstrated that insulin and C pep- 
tide levels in the amniotic fluid collected after arginine 
were correlated with an increased risk of fetal macro- 
somia, hypoglycemia, and hypocalcemia and in general 
with fetal morbidity. They were also correlated with 
maternal metabolic control rather than with the degree 
of maternal diabetes according to the White classifi- 
cation. 

Interestingly amniotic fluid insulin and C peptide ap- 


‘peared to be more sensitive parameters than amniotic 


fluid glucose in distinguishing complicated from non- 
complicated diabetic pregnancies. Our results confirm 
that amniotic fluid insulin and C peptide concentra- 
tions are a reliable indicator of fetal prognosis in dia- 
betic pregnancies and that a high level of amniotic fluid 
insulin or C peptide should alert both obstetricians and 
pediatricians to the potential risk of macrosomia and 
hypoglycemia as well as hypocalcemia. _ 

Some discrepancies exist in the literature about the 
reliability of amniotic fluid insulin and C peptide as 
prognostic indicators of fetal outcome.” According to 
some authors’* ' amniotic fluid C peptide seems more 
reliable than amniotic insulin. On the basis of our re- 
sults, we cannot support this conclusion. On the con- 
trary, we have observed a linear correlation between 
amniotic fluid insulin and C peptide concentrations. 
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Fig. 4. Correlations between C peptide (CPR) concentrations in amniotic Auid collected after an 
arginine challenge and birth weight in diabetic pregnancy. 


Table VI. Glucose, insulin, and C peptide concentrations in amniotic fluid collected after arginine test in 
relation to maternal metabolic contrel during pregnancy 





Glucose Insulin C peptide 
Maternal metabolic control No. (mgldl) (U/ml) (pmol/L) 
Good 27 47 +5 17 + 3 535 + 91 
Poor 22 5l +7 41+ 11 940 + 158 
Statistical difference NS p < 0.025 p < 0.0125 


The amniotic C peptide and insulin levels are also sig- 
nificantly correlated with fetal morbidity and maternal 
metabolic control. It is likely that the new model used 
here (that is, the collection of amniotic fluid after ar- 
ginine) may have eliminated some of the differences 
found by other authors. 

In particular, a clear correlation between amniotic 
fluid insulin and C peptide concentrations has been 
observed in the amniotic fluid of macrosomic infants 
of diabetic mothers where the two peptides showed the 
same prognostic value. 

High levels of insulin and C peptide in amniotic fluid 
suggest the possibility that hyperplasia or hyperactivity 
of fetal islet beta cells is promoting an excessive secre- 
tion of endogenous insulin. This excessive secretion 
may be due either to the degree of maternal diabetes 
according to the White classification or to poorly con- 
trolled maternal diabetes. Our findings suggest that 
impaired maternal metabolic control plays a prominent 
role during pregnancy. In this context it is worth noting 
that as many as 13 of 22 diabetic women from White 
Class A or B had poor maternal metabolic control. This 
observation shows how easily the subjects in these two 
classes (most of them were not insulin dependent when 
not pregnant) may be treated either inappropriately or 
too late. Therefore, in the management of diabetic 
pregnancies an optimal metabolic control throughout 
pregnancy is the most important factor in decreasing 
perinatal mortality and morbidity. Indeed the tight con- 


trol of maternal blood glucose levels has already been 
reported to be associated with a low perinatal mortality 
rate in diabetic pregnancy.’* ° However, it is also im- 
portant to underline the fact that neonatal complica- 
tions, such as hypocalcemia and hypoglycemia. associ- 
ated with higher amniotic fluid insulin and C peptide 
levels can be related to a beta cell hyperfunction even 
in normal weight infants of diabetic mothers. 

Finally it should be noted that even the lowest values 
of amniotic fluid insulin and C peptide of those infants 
of diabetic mothers with no neonatal complications 
were about twice those observed in the amniotic fluid 
of normal infants. This suggests that during diabetic 
pregnancy the fetal beta cell hyperfunction is possibly 
due to other causes in addition to the poor maternal 
metabolic control. 

In conclusion the measurements of amnictic fluid 
insulin and C peptide after arginine stimulation have 
proved to be useful for the prediction of fetal outcome 
in diabetic pregnancy. Further studies are needed be- 
fore broad clinical implications can be accurately de- 
fined.* Nevertheless the assessment of insulin and C 
peptide in the amniotic fluid during pregnancy can 
reveal valuable physiopathologic aspects and provide a 
useful prenatal diagnostic technique for monitoring the 
impact of maternal diabetes on the fetus. Both can help 
devise the most effective plan of diabetic management 
and may lead to a further reduction in perinatal mor- 
tality and morbidity in diabetic pregnancies. 
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Decreased levels of amniotic fluid a-fetoprotein associated 
with Down syndrome | 


Richard O. Davis, M.D., Paula Cosper, Ph.D., John F. Huddleston, M.D., 
Edwin L. Bradley, Ph.D., Sara C. Finley, M.D., Wayne H. Fin-ey, M.D., and 
Aubrey Milunsky, M.B., B.Ch., D.Sc. 


Birmingham, Alabama, and Boston, Massachusetts 


Low maternal serum a-fetoprotein levels have been associated with fetel aneuploidies. Amniotic fluid a- 
fetoprotein levels have been reported to be low with Down syndrome (trisomy 21) but not with other fetal 
trisomies. We compared the amniotic fluid a-fetoprotein levels from 25 cases of autosomal trisomy (18 of 
trisomy 21, four of trisomy 13, three of trisomy 18) diagnosed by midtrinester fetal cytogenetic studies with 
those from matched, cytogenetically normal pregnancies. With these ncrmal pregnancies used as controls, 
statistical analyses were performed on the data for all the trisomic fetuses, on the data for trisomy 21 only, 
and on the data for trisomies 13 and 18 combined. Amniotic fluid «-fetcprotein levels were significantly 
lower in the 25 trisomic cases compared with controls, 0.77 + 0.34 versus 1.03 + 0.34 mg/dl (p < 0.001). 
However, further analysis revealed that the difference was due to the trisomy 21 data alone. In the trisomy 
21 cases there was a significant difference for a-fetoprotein levels between cases and controls 

(p < 0.001), whereas there was no difference for the combined trisomy 13 and 18 cases compared to 
controls (p > 0.40). These findings suggest that the low maternal serum levels of «-fetoprotein reported in 
cases of Down syndrome may be related to reduced amniotic fluid corcentrations. However, the reduced 


maternal serum a-fetoprotein levels reportedly associated with trisomies 13 and 18 do not seem to be 
explained by low amniotic fluid concentrations. (Am J OBSTET GYNECOL 1985;153:541-4.) 


Key words: Amniotic fluid «-fetoprotein, maternal serum a-fetoprotein, fetal aneuploidies 


Increased levels of a-fetoprotein measured in ma- 
ternal serum and amniotic fluid during the midtrimes- 
ter of pregnancy are associated with fetal anomalies, 
especially open neural tube defects (anencephaly and 
spina bifida).- Prenatal screening programs to measure 
midtrimester maternal serum a-fetoprotein levels have 
been established to identify those pregnancies at risk 
for neural tube defects. Diagnostic amniocentesis with 
measurement of amniotic fluid a-fetoprotein is rec- 
ommended for those screened pregnancies found to 
have elevated maternal serum levels. An association has 
been reported between low levels of maternal serum a- 
fetoprotein and chromosomal aneuploidies.”* More re- 
cently, Down syndrome (trisomy 21) has been associ- 
ated with decreased a-fetoprotein levels-in both ma- 
ternal serum and amniotic fluid.** Decreased amniotic 
fluid a-fetoprotein concentrations in trisomic pregnan- 
cies could explain the reported association between low 
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l=vels of maternal serum a-fetoprotein and fetal tri- 
somies. However, other studies have failed to establish 
a correlation between amniotic fluid and maternal se- 
zum a-fetoprotein levels, either in normal gestations® 
or in those pregnancies with fetal chromosomal aneu- 
ploidy.” We reviewed our cases of autosomal trisomies 
diagnosed by midtrimester fetal cytogenetic studies to 
determine whether amniotic fluid a-fetoprotein levels 
were decreased in these pregnancies when compared 
to those in a matched group of pregnancies with normal 
fetal cytogenetic studies. 


Material and methods 


The records of all autosomal trisomies that were di- 
agnosed prenatally in the Laboratory of Medical Ge- 
netics at The University of Alabama at Birmingham 
from January, 1979, to September, 1984, were retro- 
spectively reviewed. The prenatal diagnosis program 
at The University of Alabama at Birmingham is a co- 
operative effort between the Department of Obstetrics 
and Gynecology, which provides diagnostic ultrasound 
and amniocentesis services, and the Laboratory of Med- 
ical Genetics, which provides genetic counseling and 
laboratory services. Most of the midtrimester amniotic 
fluid samples that are cultured and karyotyped by this 
laboratory are obtained at our institution from patients 
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Table I. Results in 25 pregnancies with an aum omal trisomy and 75 controls 





Variable Grouf- 
Trisomy 
Contro 
Trisom= 
Control 
Trisom - 
Control 
Trisom- 
Control 


Maternal age (yr) 
Parity 
Gestational age (days) 


Biparietal diameter (mm) 


n Mean l SD p* 
25 38.4 3.7 

75 37.4 2.5 NS 
25 2.7 ; 2.9 : 

75 L.8 2 NS 
25 119.3 7.4 

75 116.8 5.9 NS 
25 36 0.42 NS 





*Probability, based on £ test. 


referred for consultation. Each patient who undergoes 
an amniocentesis for fetal karyotype is offered arr tic 
fluid a-fetoprotein determination. Prior to eac ami 
niocentesis, an ultrasound examination was perferned 
to document fetal viability, to confirm gestationzl age, 
to detect multiple gestation, and to choose the anr io- 
centesis site. Transplacental puncture was avoiced 
whenever possible, The amniocentesis was perfcrmed 
with a 22-gauge spinal needle. The initial 2 or 3 acLof 
amniotic fluid was discarded. From the 30 ml o° an- 
niotic fluid that was then removed, 2 ml was ser t for 
a-fetoprotein determination. The remaining am 1i>tic 
fluid was centrifuged and the cells initiated into cu ture. 


Cytogenetic studies were performed according to atan- . 


dard techniques. All a-fetoprotein samples were maied 
to the same reference laboratory (AM). All a-fetcp-=- 
tein determinations were done by rocket electro3+ 
munodiffusion, for which the normal ranges at 2ech 
second-trimester week have been published.® 

This study was restricted to singleton pregnarnces 
and only to these women who had amniocentesis De-- 
formed at our institution. Each case of trisomy wz: 
matched with three controls, each of which had yiede= 
a normal fetal karyotype from nonbloody amn cz 
fluid. The trisomies and controls were matched for 
race, fetal sex, gestational age (within 1 week), mate nel 
age (within 5 years). Each control chosen was fron 2 
woman who had amniocentesis in close temporal proz- 
imity to the amniocentesis that had disclosed the 15- 
somic fetus. Adequate follow-up data were available fcr 
all controls. Other variables that were tabulated är- 
cluded parity, biparietal diameter determined by ulme- 
sound, placental localization, the number of needle ir 
sertions at the time of amniocentesis, and the physicaa 
who performed the amniocentesis. Gestational age at 
time of delivery and birth weight were examined in the 
control group. Gestational age was defined by last men- 
strual period unless there was a 10-dav or greater Œs- 
crepancy in the estimated gestational age by fetal 21 
parietal diameter obtained during the ultrasound ex- 
amination. In cases of such a discrepancy the ges- 


66 36 0.33 


tational age defined by ultrasound was used. Amnio- 
centeses were performed between 15% and 18 gesta- 
tional weeks, so defined. 

Results are reported as the means and standard de- 
viation of the means. Univariate tests were made on 
the data with either contingency tables or ¢ tests used 
as appropriate for categorical or measured responses. 
These tests were done in order to ascertain that the 
two groups were comparable for variables other than 
the one of primary interest (a-fetoprotein). An analysis 
of variance was run to test the equality of the mean a- 
fetoprotein response for the two groups after the ef- 
fects of matching were blocked out (repeated measures 
analysis of variance). The correlation of a-fetoprotein 
with the ultrasound parameters was assessed with Pear- 
son correlation coefficients. The above analyses were 
run for all the data collected, on the data for trisomy 
21 only, and on the combined data for trisomies 13 and 
18. A probability level <0.05 was considered significant. 


Results 

A total of 36 cases of autosomal trisomy were diag- 
nosed during the study period. Ten cases were ex- 
cluded, either because the samples of fluid were sent 


‘in from outside offices (three trisomy 21, two trisomy 


18), because no a-fetoprotein determination was done 
(one trisomy 18, one trisomy 13), or because the fetus 
had an omphalocele (two trisomy 18, one trisomy 13), 
which is known to be associated with an elevated am- 
niotic fluid a-fetoprotein concentration.’ Another case 
of trisomy 18 was excluded because of advanced ges- 
tational age, for which no appropriate controls were 
available. Therefore, 25 pregnancies with an autosomal 
trisomy (18 trisomy 21, four trisomy 13, three trisomy 
18) were compared with 75 controls. All the Down syn- 
drome cases were trisomy 21 except one, which was a 
translocation. For each of the 100 patients, only one 
amniotic fluid sample was needed for successful karyo- 
typing and a-fetoprotein determination. 

Analysis of the outcome of the 75 control pregnancies 
revealed a mean gestational age of 278 + 11 days at 
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Table II. Mean a-fetoprotein levels by group 
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a-etoprovein (mg/dl) 








Trisomy 25 0.77 
Control 75 1.03 
Trisomy 21 18 0.70 
Control 54 1.02 
Trisomies 13 and 18 7 0.95 
Control 21 1.08 


0.34 — 0.29-1.90 


<0.001 
0.34 0.52-2.44 
0.24 ; 0.29-1.09 <0.001 
0.27 0.52-1.56 
0.52 0.41-1.90 >0.40 
0.49 0.55-2.44 . 





*Probability, based on analysis of variance. 


delivery. There were two preterm births, both occur- 
ring between 36 and 37 weeks. The average birth 
weight was 3445 + 467 gm. Two babies weighed 
<2500 gm (2041 and 2098 gm). Six babies weighed 
>4000 gm, the largest weighing 4554 gm. On the basis 
of written follow-up reports from the referring phy- 
sicians, none of these 75 babies was reported to have a 
congenital anomaly. 

There were no differences between the trisomy and 
control groups with regard to maternal age, parity, ges- 
tational age at time of amniocentesis, or ultrasound 
biparietal diameter (Table I). Parity tended to be higher 
in the trisomy group but this did not reach statistical 
significance (p = 0.15). Of the amniocenteses, 84% 
from the control group and 90% from the trisomy 
group were done by one of the authors (R. O. D.). 


Three of the trisomies occurred in black patients, and’ 


the remainder in white ones. Eleven fetuses in the tri- 
somy group were female, and 14 were male. Thirty- 
three control fetuses were female and 42 were male. 
Amniotic fluid a-fetoprotein levels were negatively cor- 
related with biparietal diameter (r = 0.55, p < 0.001). 
Placental location (anterior versus posterior or fundal) 
had no effect on a-fetoprotein levels (p > 0.40). There 
was no difference between groups in the number of 
amniocentesis attempts necessary; only one needle in- 
sertion was required for 91% of the trisomy group and 
for 96% of the control group (p = 0.39). 

Amniotic fluid a-fetoprotein levels were significantly 
lower in the trisomy group compared with controls, 
0.77 + 0.34 versus 1.03 + 0.34 mg/dl (p < 0.001). 
Moreover, further analysis revealed that this difference 
was due to the trisomy 2] data. In the cases of trisomy 
21, there was a significant difference for a-fetoprotein 
levels between the groups (p < 0.001), whereas there 
was no difference for the combined trisomy 13 and 18 
data (p > 0.40) (Table If). 


Comment 


We found lower amniotic fluid a-fetoprotein levels 
in the group of Down syndrome fetuses than in 


metched controls but not in the combined group of 
fetuses with trisomy 13 or 18. The finding that amniotic 
fluid a-fetoprotein was negatively correlated with fetal 
biparieta] diameter was anticipated, since amniotic fluid 
a-fetoprotein levels decrease with advancing gesta- 
tional age.® Other than the abnormal karyotype, there 
was no :dentified explanation for the decreased am- 
niotic fluid levels found in association with a trisomy 
21 fetus. These studies suggest that a-fecoprotein pro- 
duction may be decreased in the fetus with Down syn- 
drome. , 

The physiologic characteristics of a-fetoprotein have 
been extensively described.'* Briefly, e-fetoprotein is 
sy ithesized initially by the yolk sac, then by the fetal 
gastrointestinal tract and liver. In the second trimester, 
the predominant site of production is the fetal liver. 
Tae fetal plasma level peaks between 10 and 13 weeks 
ard then progressively declines until term. a-Fetopro- 
te.n is excreted in fetal urine and thus into amniotic 
fluid. Peak concentrations of amniotic fluid a-fetopro- 
te.n occur at 12 to. 14 weeks’ gestation. Conversely, the 
maternal serum «-fetoprotein levels rise steadily until 
2& to 32 weeks of gestation. Since fetal serum and am- 
notic fluid a-fetoprotein levels are falling while ma- 
ternal serum levels are rising, a simple diffusion mech- 
anism from one compartment to another is unlikely. 
In fact, Barford et al.* found no correlation between 
nraternal serum and amniotic fluid e-feroprotein at 16 
tc 17 weeks’ gestation in normal pregnancies. However, 
ir conditions of markedly elevated amniotic fluid a- 
fetoprotein content, such as anencephaly or open spina 
bifida, maternal serum levels are markedly elevated.’ 
Screening programs for neural tube defects based on 


. measurement of maternal serum a-fetoprotein levels _ 


are already under way in many areas and are currently 
being advocated and developed in others. *"! 

Recent articles have focused attention on the signif- 
icance of markedly decreased serum a-fetoprotein 
levels in association with fetal chromosomal abnormal- 
ides.” * Merkatz et al.? reported an association between 
decreased maternal serum o-fetoprotein levels and fe- 
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tal aneuploidies. They found all 12 maternal scram a- 
fetoprotein samples associated with trisomy (two 
cases) and trisomy 18 (10 cases) were below th= 2stab- 
lished median for maternal serum o-fetoproter. Ma- 
ternal serum a-fetoprotein levels were below th2 mé- 
dian in 16 of 20 cases of trisomy 21. They foard no 
association between amniotic fluid a-fetoprotār. and 
any fetal chromosomal aneuploidy. However, Cickle 
et al.** found lower levels of bota amniotic ficic and 
maternal serum a-fetoprotein te be associated with 
Down syndrome. Subsequently, Nelson and Pez-:en” 
reported low levels of amniotic fluid a-fetoprcteir. in 
their Down syndrome cases but not in other cLr=mo- 


somal aneuploidies. Our study thus supports the fiad- - 


ings of Nelson and Petersen and suggests that Fe re- 
ported decreases in maternal serum a-fetopromir as- 
sociated with Down syndrome could be rela@edi to 
decreased fetal production of a-fetoprotein. $ 
The mechanisms by which maternal serum x-feto- 
protein levels are reduced in a pregnancy witi 1 tri- 
somic fetus are not clear. Possible causes of low reter- 
nal serum a-fetoprotein in a trisomic pregnancy m ght 
include decreased production, increased degradaton, 
alterations in molecular structure of a-fetoprotzi2,,or 
decreased permeability of the trisomic placena and 
membranes. Decreased fetal production in Down s¥n- 
drome is suggested by our study and other previous 
studies. However, to our knowledge, fetal serar: ‘a- 
fetoprotein in Down syndrome has not been repped. 
A mechanism other than decreased fetal producicmof 
a-fetoprotein is likely to be operative in trisonaes 13 
and 18, as amniotic fluid levels seem to be narmal. 
Using isoelectric focusing, ion exchange chroraztog- 
raphy, and agarose electrophoresis, Alpert et al.* aave 
described two molecular forms of o-fetoprotein. Aster- 


ations of molecular structure could lead to an ated > 


rate of degradation or permeability across memb~azes. 
Alternatively, since the placenta and membran-:s are 
genetically abnormal, there may be changes in zrem- 
brane permeability, so that fetal a-fetoprotein -nizht 
not have normal access to the maternal comparent. 

Although the mechanism remains controversial, de- 
creased levels of maternal serum a-fetoproteia are 
` clearly associated with fetal chromosomal abnozn.ali- 
ties. On the basis of low levels cof maternal serum 
a-fetoprotein, Baumgarten et al.* found 4.9% of 
screened pregnancies in women less than age 35 tc be 


at risk for chromosomal aneuploidies. The ratb for 


chromosomal! aneuploidy in the group at risk wa. ~- in 
63. The use of low maternal serum e-fetoprotar in 
women under age 35 has been estimated to ide mtzy 
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20% to 25% of Down syndrome pregnancies in this 
group.’ Therefore, obstetricians must be prepared to- 
counsel, concerning an increased risk of chromosomal 
aneuploidy, their patients with a low serum a-fetopro- 
tein level. 

Although from a statistical point of view we failed to 
show low amniotic fluid a-fetoprotein levels to be as- 
sociated with trisomies 13 and 18, our numbers were 
small. Interestingly, five of seven a-fetoprotein values 
in this group were below the mean for the controls. 
Nelson and Petersen," studying 1] such cases without 
anterior abdominal wall defects, found the a-fetopro- 
tein levels to be evenly distributed about the mean of 
the controls. Further studies correlating maternal se- 
rum, amniotic fluid, and fetal serum a-fetoprotein con- 
tent and molecular structure should aid in the eluci- 
dation of the relationship between autosomal trisomy 
and «-fetoprotein. 
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New Hanover Memorial Hospital, located in beauti- 
ful, historic, oceanside Wilmington, North Carolina 
is seeking an Obstetrician trained in Maternal-Fetal 


Medicine to supervise the training of residents and ` |- 
students in’ High Risk Obstetrics. New Hanover `- 


Memorial is-a 500 bed major referral hospital for 
Southeastern North Carolina with Ob/Gyn and 
other graduate medical education programs af- 
filiated with the University of North Carolina School 
of Medicine. The Ob/Gyn Residency program con- 
sists of eight residents in a four yeer program, and 
full time faculty supported by faculty visits frorn 
Chapel Hill as. well as an enthusiastic private at- 
tending staff. Teaching responsibilities also include 
medical students from the University of North 
Carolina at Chapel Hill. The candidate should be 


Board Certified or Board Eligible in Maternal Fetal ` -| - 


Medicine. Academic experience desirable. Suc- 


cesstul candidate will be eligible for tenure track ' 


appointment at UNC School of Medicine. Please 
submit curriculum vitae and references to: ` 
Chairman, Search Committee in Ob/Gyn 
Area Health Education Center 
New Hanover Memorial Hospital 
2131 South 17th Street 

Wilmington, North Carolina 28402 

The University of North Carolina at Chapel Hill is an Aftirma- 


tive Action/Equal Opportunity Employer. Women and minori- ° 


tles are encouraged to apply. ' 5 
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gynecologic-oncology program, hospital 
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` emergency service, medical student, resi- 
dent and outreach educational program- 
ming, and clinical investigation. Academic 
appointment and salary are competitive 
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A Near-Spotless Record. 
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Other OCs claim it, We show it” 








In clinical trials, Lo/Qvral was 
practically perfect in holding 
sporting and breakthrough bleeding 
fo. a minimum. 


SPOTTING BREAKTHROUGH BLEEDING 











Cycle 3 
Total Cycles? 


Lo/Ovral® offers less breakthrough bleeding and 
spotting, along with high cortraceptive efficacy, 
at a 'ow dose—just 30 mcg ethiny! estradiol 
and 3.3 mg norgestrel. 

LOW DOSE 


LOYOVRAL: 


each tablet # contains 0.3 mg norgestrel with 0.03 mg ethinyl estradiol, Wyeth. 








1 poley ne Managing Contraceptive Pill Patients, 3rd ed., Durant, Oklahoma, Creative Infomatics, 
«Rots oe a derided trom Seporale studies from different investigators in severo] population groups and 
canno: be compared precise 

ae as eK as minor adverse reactions have been reported following the use of all oral 


Cntraceptive: 
Data on file for 22,489 totol cycles, Wyeth Laboratories, See important information on following poge. 


IN BRIEF: 
indications and Usage—LO/OVRAL® is indicated for the prevention of pregnancy in women «ro elect to 
use oral contraceptives (OC's) as a method of contraception. . 
Contraindications—-OC's should not be used in women with any of the following conditions: 

1. Thrombaphlebitis or thromboembolic disorders. 

2. A past history of deep-vein thrombophlebitis or thromboemborc disorders. 

3. Cerebral-vascular or coronary-artery disease. 

4. Known or suspected carcinoma of the breast. 

5. Known or suspected estragen-dependent neoplasia. 

6. Undiagnosed abnormal genital bleeding. S 

7. Known or suspected pregnancy (see Warning No.-5). 7 

8. Benign or ma ignant liver tumor which developed during use of OC's ar other estroger coitaining 

products. 

Warnings 





Cigarette smoking increases the risk of serious cardiovascular side effects from oval contec=ptive 
use. This risk increases with age and with heavy smoking (15 or more cigarettes per day) an) £ quite 
marked in women aver 35 years of age. Women who use oral contreceptives should be strong idvised 
not to smoke. j 

The use of oral cor traceptives is associated with increased nisk of several serious conditions, ~e uding 
, | thromboembolism, stroke, myocardial infarction, hepatic adenoma gallbladder disease, hype ts sion. 


-| | Practitioners prescribing oral contraceptives should’ be familiar with the following information r |. tng to 


| these risks, 





1. Thromboembolic Disorders and Other Vascular Problems—An increased risk of thromboen=o.c and 
thrombotic disease associated with use of OC's is well established. Three principal studies in Grea 3ritain 


` and 3 in the U.S. have demonstrated increased risk of fatal and nor fatal venocs thron’ boemb: Js n anc 


stroke, both hemorrhagic and thrombotic. These studies estimate that users of OC’s are 4 to 11 tim < more 

ikely than nonusers lo develop [nese diseases without evident cause. t 
CEREBROVASCULAR DISORDERS—In a collaborative Arrerican study of cerearovasc alar dis «fers in 
women with and withcut predisposing causes, it was estimated that the risk of hemorrhag'c stroke tv. s 2.0 
times greater in users than nonusers and the risk of thrombotic stroke was 4 to 9.5 times greater ı 1 users 
than in nonusers. . 
MYOCARDIAL INFARCTION (MI) —An increased risk of MI associated with use of OC's has been r2 xrted, 
confirming a previously suspected association. These studies, conducted in the UK, found, as e rected, 
that the greater the number of underlying risk factors for coronary artery disease (cigarette ercxing, 
hypertension, hypercholesterolerria, obesity, diabetes, history of pre-ec amptic toxemia) tha higher tar risk 
of developing MI, regardless of whether the patient was an OC user or nat. OC's, hcwever, were four © be 
a clear additional risk factor In terns of relative risk, it has been estimated that OC users who donc moke 

* (smoking is considered a major predisposing condition to MI) are about twice as likely to have a fatat Ml as 
nonusers who do not smoke. OC users who are also smokers have about a 5-lald increased risk of “etel MI 





- compared to users who do not smoke, but about a 10- to 12-fold increased risk corr pared to nonus +r who . 


do’ not smoke. Furthermore, amount of smoking is also an important factor. In determining importa. ce of 
these reiative risks, however, baseline rales for various age groups must be given serious consid +13 ion. 
Importance of other predisposing conditions mentioned above in deter nining relative and absoluz r sks 
has not as yet been quantified; quite likely the same synergistic action exists, but perhaps to a lesseractent. 
RISK OF DOSE—In an analysts of data derived from several national acverse-reaction reparting sys 2s, 
, Brittssh investigators corciuded that risk of thromboembolism, including coronary thrombosis, is +i tly 


* related to dose of estrogen in OC's. Preparations containing 100 mcg or “nore of estrogen were asset-eted. 


- with higher risk of thromboembolism than those containing 50-80 mcg. Their analysis did suggest, hcreever, 
that quantity of estrogen may not be the sole factor involved. This finding has been confirmed in the..." 
ESTIMATE OF EXCESS MORTALITY FROM CIRCULATORY DISEASES—A large prospective study carr ed 
out in the UK estimated the morta.ity rate per 100,000 women per year from diseases of the circi). tor 
system for users and nonusers of OC's according to age, smoking hatits, and duration cf use. Cv2.all 
excess death rate annuelly from ci-culatory diseases for OC users was astimated to be 2C per 10°70 
(ages 15-34—5/100,000; ages 35-44—33/100,000; ages 45-49-- 140/100,000), risk being concerted 
in.alder women, in those with long duration of use, and in cigarette smokers, It was not poss ble, ho-ev2r, 
to examine interrelationships of age. smoking, and duration of use, nor ta compare effects of contit uaus 
vs. intermittent use. Although the study showed a 10-fald increase in death due to circulatory diseases in 
users for 5 or more years, all these deaths occurred in women 35 or older Until larger numbers of w Men 
‘under 35 with continuous use for 5 or more years are available, it is not Jossible to assess magnitud «Df 
relative risk for this younger group. Available data from a variety of sources have been analyzed to est rare 
risk of death associated with various methods of contraception. Estimates 3f risk of death for each meti cd 
include combined risk of contraceptive method (e.g; thromboernbalic anc thrambotic diseas2 in the z1se 
of OC's) plus risk attributable to pregnancy or abortion in event of method failure. This latter risk variesri-y 
effectiveness of method. The study concluded that mortality assaciated with all methcds of birth cont s 
low and below that associsted with childbirth, with the exception of OC’s in women over 40 who smoar. 
Lowest mortality is associa‘ed with condom or diaphragm backed up by ear y abortion. Risk of chrombc=r— 
bolic and thrombotic disease associated with OC's increases with age after about 30 ard, for MI, is fucct er 
increaséd by hypertensior, hyperchelesterolemia, obesity, diabetes, or history of pre-eclametic toxer £. 
and especially cigarette sroking. Physician and patient should be alert to earliest man festations of thr ~- 
boembolic and thrombotic disorders te.g., thrombophlebitis, pulmonary embolism, cerebrovascular irat F 

* ficiency, coronary occlusion, retina! thrombosis, and mesenteric thrombosis), Should any of these oce? > 

be suspected, the drug should be discontinued immediately. A 4- to 6-fold increased risk of Jostsurge» 
thromboembolic complications has been reported in OC users. 
if feasible, OC's should be discontinued at least 4 weeks before surgery of a ‘ype associated with increa -cc 
risk of thromboembolism or prolonged immobilization, 
PERSISTENCE OF RISK OF VASCULAR DISORDERS.—Findings from one study in Britain involving ce» - 
brovascular disease and another in the U.S. concerning MI suggest an increased risk of these conditi rs 
in users of OC's persists ater disconcinuation of the OC's. in tre British study, risk of cerebrovascuter 
disease remained elevated in former CC users for at least 6 years after discontinuation. in the JS. stud. 
increased risk of Mi persisted for at least 9 years in women 40 to 49 years old who had used OC's for=- 
or fnore years. Findings in both studies require confirmation since they are inconsistent with other pL 
lished information. 


2. Ocular Lesions-.There have been reports of neuro-ocular lesions such as optic neuritis or retime 


thrombosis associated with use of OC's. Discontinue OC's if there is unexplained, sudden or gradual, part 
or complete loss of vision; anset of proptosis or diplopia; papilledema; or retinal-vascular ‘lesions, arC 
institute appropriate diagnostic and therapeutic measures. 

3. Carcinoma—Long-term continuous administration of either natural or synthetic estrogen in certa- 
animal species increases frequency of carcinoma of the breast, cervix, vagina, and liver, Certain synthetic 
progestogens, none currently contained in OC’s, have been noted to increase incidence of mamma y 
nodules, benign and malignant, in dogs. In humans, 3 case-control studies have reported an increased 
risk of endometrial carcinoma associated with prolonged use of exogenous estrogen in postmenopaus. | 
women. One publication reported on the first 22 cases submitted by physicians to a registry of cases d 
adenocarcinoma of the endcmetrium in women under 40 on OC's. Of cases found ir women vathott 
predisposing risk factors {e.g., irregular tleeding at the time OC's were first given, polycystiz ovaries), nean- 
all occurred in women who had used a sequential OC. These are no longer marketed, No evidence ha 
been reported suggesting increased risk of endometrial cancer in users of canventiona. combination © 

„ Progestogen-only OC's. Several studies have found no increase in breast cancer in women taking OC's o 

estrogens. One study. however, while also noting no overall increased risk of breast cancer in women or 
OC's, found an excess risk in subgroups of OC users with documented benign breast disease. Reducec 
occurrence of benign breast tumors in users of OC’s has been well documentad. In summary, there is a 
present no confirmed evidence from human studies of increased risk of cancer associated with OC s. Close 
clinical surveillance of all women on OC's is, nevertheless, essential. In all cases of undiagnosed persistent 
of recurrent abnormal vagina bleeding, appropriate diagnostic measures shouid be tasen to rule out 


malignancy. Women with a strong family history of breast cancer or wich breast radules, fibrocystic disease, * 


or abnormal mammograms should be movitored wath particular care if they elect to use OC's. 

4. Hepatic Tumors-~-Benign hepatic adenomas have been found to be associzted with use of OC's. One 
study showed that OC's with hgh hormoral potency were associalec with higher nsk thar lower potency 
OC's. Although berugn, hepatic adenomes may rupture and may cause death through itra-abcominal 
hemorrhage. This has been reported in short-term as well as long-term users. Avo studies relate rrsk with 
duration, of use of OC's, the risk being miuch greater after 4 or more years’ use. While hepatic aderioma is 
rare, it should be considered in women presenting abdominal pain and tenderness, abdominal mass or 
shock. A few cases of hepatoceliular carcinoma have been reported in womer on OC’s, Relationship of 
these drugs to this type of malignancy is not known. 

5. Use in or Immediately Preceding Pregnancy, Birth Defects in Ofspring, ard Malignancy in Female 
Offspring--Use of female sex h2rmones—both estrogenic and progestational agents—during early preg- 
nancy may seriously damage the offspring. It has been shown that females exposed in utero to dietryistil- 
bestroi, a nonSteroida! estrogen, have increased risk of developing in later life a farm of vaginal or cervical 
cancer ordinarily extremely rare. This risk has been estimated to be of the order cf 1 in 1,000 exposures or 
less. Although there is no evidence now that OC's further enhance risk o’ developing this type. of malignancy, 
such patients should be monitored with particular care if they elect to use OC's. Furthermore, 30 tc 90% 
of such exposed women have been found to have epithelial changes of the vag na and cervix. Although 
these changes are histologically benign, itis not known whether this condition s a precursor of vaginal 


* © 1984, Wyeth Laboratories. 


malignancy, Male children = exposed may Cevelop abnormalities of the urogenital tract. Although similar 
data are not available with use of other estrogens, it cannct be presumed they would not induce smitar 
changes. An increased risk =f congenital anomalies, inclucing teart defects and limb defects, has been 
reported with use of sex hornores, including OC’s, in pregrancy One case control study estimated a 4.7- 
fold increase in risk of limb-raductior defects in infants expcsed i utero to sex hormones (OC's, hormonal 
withdrawal tests for pregnancy, cr attempted treatment for threatened abortion). Some exposures invoived 
only a few days, Data sugges thal risk cf limt-reduction defects in exposed fetuses is somewhat fess than 
1 in 1,000 five. births. In the past female sex t ormones have been used during pregnancy in an attempt to 
treat threatened or habitual azortion. There is considerable evidence that estrogens are ineffective for tiese 
indications, and there is no eidence from weil-controlied studies that progestogens are effective. There is 
some evidence that tripicidy and possibly othar types of polyploidy are increased among abortuses irom 
women who become pregnart scon after ceasing OC’s. Emb-yos with these anomalies are virtually always 
aborted spontaneously. Wheta2r there is an overall increase `n spontaneous abortion of pregnancies con- 
ceived soon after stopping Ors is urknawn. tis recommended that, for any patient who has missed 2 
consecutive periods, pregnancy should be ruled out before continuing OC's. H the patient has not adhered 
to the prescribed schedule, th2 possibility of pregnancy should be considered at time of first missed period, 
and further use of OC's shouic be withhe'd unt! pregnancy has bean ruled out. If pregnancy is contirr ed, 
the patient should be apprise o° the potential risks to the fetus, and advisability of continuation of the 
pregnancy should be discussed. It is alse recommended that woren who discontinue OC's with intent of 
becoming pregnant use an d‘erate form of contraception for a period of time before attempting to 
conceive. Many clinicians reccmmend 3 monirs, although no precise information is available on which to 
base this. The administration cf progestogen-estrogen combinations ta induce withdrawal bleeding should 
not be used as a test of pregna cy. 
6. Gallbladder Disease---Studies report increased risk of surgically confirmed gallbladder disease in users 
of OC's and estrogens, In one study, increased risk appeared after 2 years’ use and doubled after 4 of 5 
years’ use. In one,of the other <udiés, increasec risk was apparent detween 6 and 12 months’ use. 
7, Carbohydrate and Lipid Metabolic fffects—Decrease in glucose tolerance has been observed in a 
significant percentage of patier:s on OC's. For this reason, p-ediadetic and diabetic patients should pe 
carefully observed while an OCs. Increase in tr glycerides anc tota phospholipids has been observed in 
patients on OC’s; clinical significance of this finding remains to 3e defined. 
8. Elevated Blood Pressure—Irzrease in tlood pressure has teen reported in patients on OC’s. In some 
women, hypertension may occu within a few mnths of beginning OC's. In the Ist year of use, prevalence 
of women with hypertension is Jaw in users and may be no higher than that of a comparable group of 
nonusers, Prevalence in users ir creases, however, with longer exposure, and in the Sth year of use is 242 
to 3 times the reported prevalece in the Ist year. Age is also strongly correlated with development of 
hypertension in OC users. Women who previously have had hypertension during pregnancy may be more 
fikely to develap elevation of blocd.pressure on OC's, Hypertension trat develops as a result of taking OC's 
usually returns to normal after discontinuing the erug, i 
9. Headache—-Onset or exacercation of migraine or development of headache of a new pattern which 1s 
recurrent, persistent, or severe, requires discontinuation of OC's and evaluation of the cause. 
10. Bleeding Irregularities—Breekthrough bleeding, spotting, and anenorrhea are frequent reasons for 
patients discontinuing OC's, In treakthrcug’ bleeding, as in all cases of irregular vaginal bleeding, non- 
functional causes should be borne in ming. 
in undiagnosed persistent or recurrent abnormal tleeding from the vagina, adequate diagnostic measures 
are indicated to rule out pregnaszy or malignancy. If pathology has been excluded, time or change to 
another OC may solve the problen. Changing to an OC with a highe” estrogen content, while potentially 
useful in minimizing menstrual irregularity, should be done only t necessary, since this may increase risk 
of thromboembolic disease. Women with past history of oligomenorrhee or secondary amenorrhea or young 
women without regular cycles may have a tendency to remain anovulatory or to become amenorrheic after 
discontinuing OC's. Women with these pre-existing problems should be advised of this possibility and 
encouraged to use other methods. Post-use anovulation, possibly prctonged, may also occur in women 
without previous irregularities. 
11. Ectopic Pregnancy—-Ectopic as well as intrauterine pregnancy may occur in contraceptive failures. 
12. Breast-feeding—OC's given in the postpartum period may interfere with lactation and decrease quantity 
and quality of breast milk, Furthermore, a small fraction of the hormones in OC's has been identified in the 
milk of mothers on OC's; effects, if any, on the breast-fed child have not been determined. If feasible, defer 
OC's until infant has been weaned. 
Precautions--GENERAL-—1. A complete medical and family histcry stould be taken prior to initiation of 
OC's. Pretreatment and periodic physical exarrinations should include s2ecial reference to blood pressure, 
breasts, abdomen and pelvic organs. including Pap smear and relevant laboratory tests. 
Asa general rule OC's should not be,prescrited for longer than } year without another physicai examination. 
2. Under influence of-estrogen-prog2sloger preparations, pre-existing Uterine leiomyomata may increase 
in size. i 
3, Patients with history of psychic cepression should be carefully observed and the drug discontinued if 
depression recurs to a serious deg ee. Patients becoming significantly depressed while on OC's should 
slop OC's and use an alternate metFzd to try to deter nine whether the symptom is drug-related. 
4, OC's may cause some degree of Iic retention, They shouid be arescribed with caution, and only with 
careful monitoring, in patients with conditions which might be aggravated by fluid retention, such as 
convulsive disorders, migraine syndrame, asthma, or cardiac or renal insufficiency. 
5, Patients with a past history of jaurdice during pregnancy have an incezased risk of recurrence while on 
OC's. if jaundice develops, OC's shouid be discontinued. 
&. Steroid hormones may be poorly metabolized in patients with impaired liver function and should he 
administered with caution. 
7. OC users may have disturbances in norma! trypiophan metabolism which may result in a relative 
pyridoxine deficiency. Chnica! significarce is undetermined. 
& Serum folate levels may be depressed by OC's. Since the pregnant woman is predisposed to development 
o” folate deficiency and incidence of fa'ate deficiency increases with itcreesing gestation, it 1s possible that 
if a woman becomes pregnant shorti? after stopsing OC's, she may have a greater chance of developing 
fclate deficiency and complications at buted to this deficiency. 
9. The pathologist should be advised ct OC therapy when relevant specimens are submitted. 
10. Certain endocrine- and liver-functies tests and blood components nay be affected by estrogen-contain- 
ing OC's: a. Increased sulfobromophtralein retention. b. Increased prothrombin and factors Vil, VIIL IX, 
ard X; decreased antithrombin 3; increased norepinehrine-induced platelet aggregability. c. Increased 
thyroid-binding globulin (TBG) leading tc increased circulating total-ihyroid hormone, as measured by 
protein-bound iodine (PBI), T4 by colunn, or T4 by radioimmunoassay. Frez T3 resin uptake is decreased, 
reflecting the elevated TBG; free T4 concentration is unaltered, ¢. Decreased pregnanedio! excretion. 
@, Reduced response to metyrapone test. 
Information for the Patient—See Patient Package Labeling. 
Drug interactions—Reduced efficacy end increased incidence of breakthrcugh bleeding have been asso- 
cia‘ed with concomitant use of rifampn. A similar association has been suggested with barbiturates, 
phenylbutazone, phenytoin sodium, arroicillin end tetracycline. 
Catcinogenesis—See Warnings on cardiogenic potential of OC's. 
Pregnancy --Category X. See. Contraind zations, Warnings. 
Nursing Mothers—See Warnings. 
Adverse Reactions—-An increased risk a7 these serious edverse reactions hes been associated with use of 
OC's (see Warnings): thrombophlebitis, pultionary embolism, coronary thrcmbosis, cerebral thrombosis. 
cerebral hemorrhage, hypertension, gallaiadder disease, benign hepato nas, congenital anomalies. 
There is evidence of an association between the following conditions and use of OC's although additional 
contirmatory studies are‘needed: mesen eric thrombosis, neuro-ocular lesions, e.g., retinal thrombosis and 
optic neuritis. 
The following adverse reactions have bee reported in patients on OC's and are believed to be cig elles. 
Nausea and/or vomiting, usually the mo- common adverse reactions, occur in approximately 10 percent 
or less of patients during the first cycle. <ther reactions, as a general rule, are seen much iess frequently 
or only occasionally. Gastrointestinal syr ptoms (such as abdominal cramps and bloating); breakthrough 
bleeding, spotting, change in menstrua ficw; cysmenorrhea, amenorrhea during and after treatment, 
temporary infertility after discontinuance of weatment; edema; chloasma or melasma which may persist: 
breast changes: tenderness, enlargement. ard secretion; change in weignt (increase or decrease); change 
in cervical erosion and cervical secretion; possible diminution in lactation when given immediately postpar- 
tum; cholestatic jaundice; migraine; increase in size of uterine leiomyomata; rash (allergic); mental depres- 
sion; reduced tolerance to carbohydrates vaginal cendidiasts; change ir corneal curvature (steepening), 
ntole-ance to contact lenses. 
The following adverse reactions have beer reported in users of OC's, and the zssociation has been neither 
sonfirned nor refuted: premenstrual-like syndrome, cataracts, changes in libido, chorea, changes in appe- 
ite, cvstitis-like syndrome, headache, ner «Jusness, dizziness, hirsutism, oss cf scalp hair, erythema mul- 
Yorma, erythema nodosum, hemorrhagic =ruption, vaginitis, porphyria. 
Acute Overtiose—Sericiis ill effects have rot been reported following acute ingestion of large doses of OC's 
by yoLng children. Overdosage may cause nausea, ard withdrawal bleeding may occur in females. 
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Improved laser techniques for the elimination of genital and 


extragenital warts 


Michael S. Baggish, M.D. 
Syracuse, New York 


Two series of patients with genital warts were compared for effectiveness of treatment by means of the 
carbon dioxide laser. In the earlier series (1977 to 1981) laser vaporization waa used to remove overt 
warts while surrounding normal skin was spared. Examination of anal, urethral and other extragenital sites 
for possible involvement was done only when warts persisted or recurred. In the later series (1983 to 
1985), patients were similarly treated by carbon dioxide laser techniques; however, two additional 
measures supplemented laser vaporization of gross condyloma acuminatum. The brush technique 
superficially coagulated skin and mucosal surfaces contiguous to warts. This methodology was 
hypothesized to eliminate subclinical human papillomavirus infection within nornal-appearing epithelium. 
Compulsive examination and treatment of extragenital sites at the time of the hitial laser surgical 
procedure eliminated the most likely locations for persistence or recurrence. T.1e primary cure rate for the 
earlier series was 65.8% compared to £1% for the later series. This difference was highly significant 


(p < 0.005). (Am J Osstet GynecoL 1985;153:545-50,) 


Key words: Carbon dioxide laser, genital warts, condyloma acuminatum, papillomavirus 


Human papillomavirus infections of the female gen- 
ital tract produce disagreeable lesions and discom- 
fort in pregnant and nonpregnant women. Condyloma 
acuminatum is among the most frequent disorders 
treated with the carbon dioxide laser and occurs with 
epidemic frequency in the United States. Genital warts 
appear to grow rapidly during states of relative or ac- 
tual immune deficiency and similarly seem to persist or 
recur during such states. Pregnancy not only presents 
a milieu for rampant growth of warts but also accen- 
tuates the risk of vocal cord papilloma in the newborn 
infant. The latter were reported in 40% of children 
who were born to mothers having condyloma during 
pregnancy or at parturition.’ This risk has never been 
confirmed and remains only an estimate. Since the risk 
to the newborn infant is unknown, confusion exists as 
to how drastic and how aggressive treatment programs 
should be in pregnant women. An equally serious prob- 
lem associated with human papillomavirus infections 


involves the relationship of this virus to lower genital 


tract neoplasia.” Specific viral types have been reported 
to be associated very frequently with cervical intra- 
epithelial neoplasia. Additionally, vaginal and vulvar 
neoplasia frequently presents as condylomatous lesions 
and may also be associated with typical, benign con- 
dyloma acuminatum. Published data suggest that as 
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many as 25% of women afflicted with vulvar carcinoma 
in situ kave been previously treated for benign con- 
dyloma =cuminatum.? 

The czrbon dioxide laser has proved to be one of the 
few effective methods of therapy for condyloma acu- 
minatum.** Since warts have been found in extragenital 
sites in 32% of resistant cases and since the carbon 
dioxide .aser can destroy these lesions in virtually any 
location it follows that this requirement of therapy is 
essential if these lesions are to be eliminated.’ Unfor- 
tunately even the carbon dioxide laser is associated with 
a high primary failure rate particularly when the warts 
are widespread and dense. 

The major difficulty in eliminating the human pap- 
illomavicus relates to the hypothesis that this virus re- 
sides no only in the warts but also in the surrounding 
normalAppearing skin and mucous membranes. This 
article compares the treatment of an extensive number 
of women with condyloma acuminatum infections of 
the low-r genital tract within two time periods. The 
carbon cioxide laser was used to treat the lesions in 
both se-ies; however, different treatment techniques 
were used. 


Mategial and methods . 


Grou> I patients numbered 228 and were treated 
betweer the years 1977 to 1981.‘ Two hundred of these 
women had received other treatments prior to being 
referrec for laser surgical procedures. These treat- 
ments iscluded podophyllin, cautery, cryosurgery, and 
excision The severity of condyloma acuminatum was 
defined_according to the following criteria: (1) mild, 
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Table I: Description of groups land2 | 
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Prior 
nonlaser 
treatment 








Pregnant 








Severity 


Duration of genital warts prior 
to laser treatment 








` Moderate 








l 228 200 88 10 4 5 Z | 184 
Z 


2 100 62 62 15 15 4 


, 51 


59 89 39 139 61 82 36 7 3 
51 45 45 46 46 50 50 4 4 





Group |: Treated at Mt. Sinai Hospital, Hartford, Goarecticut. Group 2: Treated at Mt. Sinai Hospital, Hartford, Connecticut, 
and State University of New York Upstate Medical Cen_ez and Crouse Irving Memorial Hospital, Syracuse, New York. 


Table II. Power settings and spot size 
specifications for carbon dioxide laser . 
vaporization of genital and extragenital warts 





Power deas.ty: 


Location Power (W) Spot (mm) 

Vulva 15-50 1.5-3.0 160-22% ` 
Vagina 15-20 1.5-2.0 375-883 > 
Cervix 20-40 1.5 888-179C : 
Urethra . 5-10 1.0-1.5 222-105C 
Anus 5-10 1.0-1.5 222-1093C 
Mouth 10-15 1.5-2.0 250-665 i 
Brush 2-8 1.0-2.0 100-209 


<10 warts and no extragenital site involvemert (2) 
moderate, >10 but <20 warts and extragenital =t- m- 
volvement; (3) severe, >20 warts, confluent warts, znd 
extragenital site involvement (Table I). 

The plan of treatment during this phase was vazar- 
ization of lesions to the level of the surroundins 3dn 
surface while neighboring normal-appearing esrte- 
lium was spared. All women (groups | and 2) were on 
a similar postoperative regimen that included secavater 
sitz baths, perineal irrigation with Betadine dilueed L: 
4, blow drying of the perineum, stool softeners, and 
vaginal douches.’ Patients were treated under local br 
general anesthesia depending on the extent of tne le- 
sions and the desire or lack of desire to elimina e the 
lesions at a single treatment sessicn. All paties re- 
quired some anesthesia for vaporization of vulvar- ar al, 
oral, vaginal, and skin warts. The carbon dioxide laser 
specifications included spots of 1.8 to 3.0 mm n di- 
ameter with power densities ranging between 163 and 
2222 W/cm? (Table II). i 

Group 2 patients were accrued between the years 
1983 and 1985. One hundred were treated an1 £il- 
lowed up during this time interval. Sixty-two women 
received some type of previous nonlaser treatrent 


prior to referral; 38 women were treated only wita the . 


carbon dioxide laser. - 
A total of 90% of the patients were treated umcér 
general anesthesia during a single treatment se son. 


Under every circumstance, a laser speculum was pad 
into the rectum and the anus was scanned under rii- — 


. croscopic guidance to determine whether anal warts 


were present (Fig. 1). Additionally, in every case the 
urethra, vagina, cervix, extremities, and mouth were 
examined for the presence of warts. Male partners were 
also examined with the colposcope used for magnifi- 
cation. When warts were found in genital or extragen- 
ital sites or in male partners, they were treated with the 
carbon dioxide laser. 

When warts were extensive the carbon dioxide laser 
free-hand piece with a spot size of 2 to 3 mm and power 
settings of 30 to 50 W were used in order to rapidly 


- vaporizé vulvar and perianal warts. The laser coupled 


to a Zeiss opmi l-h microscope was used not only to 
provide magnification but also to provide good illu- 
mination to locate and eliminate warts ‘of the vagina, 
anus, urethra, and mouth. When the free-hand laser 
was used, 2X magnification was provided by eyeglass- 
mounted microscopes (Designs for Vision) with a coax- 
ial head light. The laser micromanipulator provided 
variable spot size ranging from 0.5 to 2 mm with powers 
ranging from 2 to 30 W (Table II). 

The most notable difference in treatment techniques 
between groups | and 2 was the addition of ne brush 


‘technique for group 2 patients. 


The brush technique. The brush technique is pre- 
ferred for epithelial surfaces outwardly appearing nor- 
mal but contiguous to or surrounding areas of overt 
wart involvement. Additionally, this technique is used 
on skin or mucous membrane surfaces showing con- 
dylomatous change. _ 

The brush methodology aims to blanch skin white 
with the laser. This technique destroys only the epi- 
dermis and spares the underlying dermis. Blistering 
indicates too much power and too much destruction 
(Fig. 2, A and B). 

The technique is best accomplished with spots mea- 
suring 1.5 to 2 mm in diameter and power settings of 
2 to 5 W. The estimated power density for brushing 
ranges between 100 and 200 W/cm*. The defocused 
laser hand piece or the micromanipulator control stick 
is moved rapidly over the epithelial surface. Histologic 
section reveals epidermal destruction only; hence there 
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Fig. 1. A laser speculum has been inserted into the anus. An extensive number of warts can be seen 
on the posterior anal wall. Magnification and good light are essential to identify and treat these 


small lesions. 





Fig. 2. A, A 26-year-old woman with moderate condyloma acuminatum. These lesions had been 
treated for more than 1 year with podophyllin, trichloroacetic acid, and cryosurgery prior to referral 
for laser surgery. B, Laser vaporization has been carried eut to reduce the warts to skin surface 
level (v). “Brushing” with a low power density laser beam (B» produces coagulation of the epidermis 
for a 2 cm radius around the gross condyloma acuminatum. 


is selective human papillomavirus destruction since the 
virus proliferates in the prickle or basal cell layers. 
Large tracts of skin may be brushed rapidly. Interest- 
ingly, patients undergoing laser surgery under local 
anesthesia are able to tolerate brushing even in lightly 
anesthetized areas. The sensation described by patients 


is that of a prickly, warm feeling. The key to limiting 
discomfort appears to be the rapidity of laser beam 
movement over the skin surface. 

Brushing is performed over a 2 cm radius peripheral 
to gress warts. Pebble-like changes of the labia minora 
or vagina, that is, condylomatous changes, necessitate 
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Fig. 3. Vaporization of anal warts is performed by aiming the 
laser beam between the blades of the speculum. A moistened 
cotton-tipped application is seen to the right and above the 
vaporized zone. 


brushing the entire medial aspect of the labia and/or 
the entire vaginal mucous membrane. 

Patients were followed up according to a specific 
schedule. The initial posttreatment examination oc- 
curred at 4 to 6 weeks. Subsequent follow-up exami- 
nations were scheduled weekly until all warts were erad- 
icated; these visits took place in the office setting where 
laser treatment with the patient under local anesthesia 
could be carried out. Subsequent examinations were 
performed every 6 months for 2 years. Persistence was 
diagnosed when warts reappeared after treatment. In 
both series <7% of the women developed new warts 
after 6 months; therefore, persistence of disease was 
substantially more frequent than recurrence. 

Vaporization of vulvar warts. Whether vaporization 
is performed with the laser free-hand piece or the mi- 
cromanipulator, condylomas are vaporized from out- 
side inward, This technique collapses the wart toward 
the direction of the laser beam. Vaporization is carried 
out to a shallow depth, thus reducing the wart to the 
level of the surrounding skin. If large vessels are en- 
countered and bleeding results, the laser beam is de- 
focused to provide better coagulation. 

Vaporization of urethral warts. Fine 10-inch tīta- 
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nium skin hooks apply traction on either side of the 
external urethral meatus at the 9 and 3 o'clock posi- 
tions. Magnification is provided by a colposcope or mi- 
croscope and the urethra is scanned for the presence 
of warts. With the use of low power densities the warts 
are carefully vaporized. Excess char is dabbed away 
with cotton-tipped applicators soaked in 4% acetic acid. 

Vaporization of anal warts. Anal and perianal warts 
are vaporized with the laser beam directed via the mi- 
cromanipulator. Superficial vaporization is carried out 
to avoid bleeding within this highly vascular area. The 
laser beam is aimed between the blades of a specially 
designed laser speculum. The speculum is progres- 
sively rotated clockwise to cover the entire expanse of 
the anus. Perianal warts are vaporized to the skin sur- 
face. Next, linear vaporizations are performed starting 
at the anal mucosal margin and extending outward with 
power densities of 300 W/cm’. The latter technique 
causes the mucosa to evert and eliminates the possibility 
of stricture (Fig. 3). 

Laser vaporization of the vagina. Warts in the lower 
vagina and on the anterior and posterior walls can be 
directly vaporized with the laser micromanipulator. 
The cervix should be manipulated by means of a long- 
handled skin hook in order to expose the vaginal for- 
nices. A gold-coated mirror is used to reflect the laser 
beam so as to indirectly strike condyloma acuminatum 
located on the vaginal sidewalls and on the posterior 
aspects of the hymenal ring. Occasionally extensive mi- 
cro-warty changes are seen virtually covering the entire 
vaginal mucosa; the brush technique is indicated in 
these circumstances. 


Results 


The most notable difference between the two study 
groups was the 25% improvement in the single treat- 
ment results (Tables IIIA and IIIB). Since both groups 
l and 2 were composed of similar patient populations 
with equivalent distribution and severity of condyloma 
acuminatum (Table I), the 91% primary cure rates may 
be explained by the initiation of the brush technique 
and the more frequent use of general anesthesia. The 
latter allowed eradication of warts to be finished during 
one treatment session and also facilitated examination 
and treatment of anal, urethral, and vaginal lesions. 

In both series, male partners were investigated for 
the presence of warts. Fifty consorts (25%) in group 1 
and 47 (47%) in group 2 were found to have genital 
or extragenital warts (Table IV). The increased fre- 
quency of male “pickups” in group 2 can be attributed 
to the lessons learned in the earlier study and alacrity 
in seeking out possibly afflicted men (Fig. 4). The re- 
sults of therapy during pregnancy were no different 
than for those in nonpregnant patients, that is, the 
proportion of failures was similar to that of the gen- 
eral series. Interestingly, group 2 was more heavily 
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Fig. 4. A total of 47% of male consorts have genital warts. Frequently these lesions are so small and 
flat that they will be missed on cursory examination. With the laser directed via the micromanipulator, 
vaporization of these resistant warts is accomplished. 


Table IIIA. Results of carbon dioxide laser treatment for genital warts 












Eliminated with 
one laser treatment 







Persistence 
(n) 


l 228 150 65.8* 
2 100 9I 91” 


wW% Co 





Follow-up 








<6 mo 6-12 mo 








*Highly significant at p < 0.005. 


Table IIIB. Significance of results of carbon 
dioxide laser treatment for genital warts 











l 150 (167.52) 78 (60.48) 228 

2 91 (73.48) 9 (26.52) 100 

Total 241 87 328 
l 1 ] l 

x’ = 17.02 


167.52 73.48 60.48 26.52 

= 289.68 (0.006 + 0.014 + 0.016 + 0.038). 
= 289.68 (0.074). 

= 21.436 (p < 0.005, highly significant). 


weighted with pregnant patients. Four failures in group 
2 (requiring more than a single treatment) occurred in 
immunologically compromised women. 

Postoperative discomfort secondary to the brush 
technique was minimal and required no additional 
analgesia, even though rather extensive areas were 
treated. The brushed epithelium peeled away in 24 to 
48 hours and was replaced with new tissue in 7 to 10 
days. 

When gross warts were widespread over external skin 
surfaces requiring extensive laser vaporization, post- 


Table IV. Other site involvement in two series 
of genital warts treated by carbon 


dioxide laser 






Group 1 


Group 2 





Oral cavity 3 1.3 4 4 
Extremities l 0.4 10 10 
Anus 83 36 80 80 
Urethra 12 5:3 33 33 
Male consorts 50 22 47 47 


operative discomfort was usually delayed for 4 to 7 
days. The severity of postvaporization pain as com- 
pared to postbrush pain was definitely increased. Al- 
though “instant ocean” sitz baths greatly alleviated dis- 
comfort, the nature of open-to-air wounds tended to 
create more discomfort than covered wounds. Ap- 
proximately 15% to 20% of these perineal wounds were 
covered with Bioclusive urethane dressings (Johnson & 
Johnson) resulting in substantial amelioration of pain. 
Unfortunately, because of excretory requirements and 
persistent vaginal discharge, these dressings did not 
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easily remain in place. The wounds required frequent 
redressing. Nevertheless, the urethane dressings defi- 
nitely promoted accelerated wound healing and dimin- 
ished pain. 

. No patient among the total of 328 women under- 

going treatment with the carbon dioxide laser devel- 
oped an infection. Similarly, all wounds healed without 
scar formation. No anal or urethral strictures were ob- 
served or reported. 





Comment 
Characteristically, human papillomavirus infections 
especially of the lower genital tract have a tendency to 
‘stubborn persistence. Afflicted women find genital 
< warts abhorrent and wish to have the lesions expedi- 
tiously removed. Not only are there compelling psy- 
chological reasons for eliminating condyloma aecumi- 
natum, but the additional risks of venereal transmis- 
sion, neoplasia, and newborn vocal cord papillomas 
require the best treatment available. Although « wide 
variety of chemical and surgical remedies have been 
used by gynecologists over the years, none have proved 
safe and effective. Recently substantial experience has 
been gained with the carbon dioxide laser used to va- 
© porize condyloma acuminatum. Although the cure 
¿rates have been reasonably good, about 90%, multiple 
treatments are commonly required. The data presented 
here provide a logical answer to the vexing question of 
` subclinical human papillomavirus located in otherwise 
normal-appearing epithelium. The improved pmmary 
cure rates substantiate the need to eliminate the sub- 
clinical virus and reduce the chance of persistence. 
_ dt is probable that the =100° C temperatures pro- 
-duced by the carbon dioxide laser beam eliminate the 
virus producing the infection. Previously published 
data also showed that this technique could eliminate 
the herpes simplex virus from infected tissue.’ 
Histologically the brush technique thermally eoagu- 
lates the epidermis while creating minimal or no ther- 
. mal damage to the underlying dermis. This treatment 
regimen, unique to the laser, eliminates the habitat in 
~ which the human papillomavirus multiplies; therefore, 
_ the therapeutic basis for this technique of laser inter- 
_ vention is grounded on a sound premise. Since wide 
| tracts of tissue may be brushed with minimal discomfort 
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and with no demonstrable retardation of healing, this 
new methodology is very attractive. Clearly, the elimi: 
nation of the wart without consideration of contiguous 
epithelial surfaces must now be considered obsolete. 

This study has shown that genital warts create wide- 
spread infection not only affecting the vulva but also 
encroaching on the vagina and cervix. Extragenital 
sites, when examined with the aid of an operating mi- 
croscope, commonly show involvement: 80% in the 
anus, 33% in the urethra, and a smaller percentage on 
remote skin and mucosal surfaces (Table IV). There- 
fore, every woman with genital condyloma acuminatum 
infections must have these “high-risk” locations closely 
examined and treated. Since male consorts (group. 2) 
were infected 47% of the time, the genitalia and peri: `. 
anal skin of these men must be examined with the use. 
of magnification and good light. Since the relationship 
of human papillomavirus to lower genital tract neopla- 
sia is at least circumstantially probable, a sample biopsy: 
should be obtained in every case. In particular, suspi- 
cious lesions, that is, Hat and pigmented warts, should’ 
have multiple samples taken. 

Finally carbon dioxide laser treatment is a skilled 
procedure and cannot simplistically entail merely 
“blasting” warts off the surface of the skin. Proper 
power settings and spot sizes are required for the most 
advantageous ablation of the lesions. 
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Cytochrome P-450 activity in human leiomyoma and 


Tufan I. Senler, M.S., G. E. Hofmann, M.D., Ph.D., J. S. Sanfilippo, M.D., 
George H. Barrows, M.D., William L. Dean, Ph.D., and James L. Wittliff, Ph.D. 


Louisville, Kentucky 


Variations in cytochrome P-450 levels may influence the responsiveness of uterine and breast tissue as 
well as carcinomas to endocrine therapy and may be of particular importance wita agents such as 
tamoxifen (Nolvadex) where hydroxylation is known to alter therapeutic activities. Therefore, a sensitive 
spectrophotometric assay of cytochrome P-450 ‘evels in reproductive tissue m:crosomes was developed to 
measure cyclohexane hydroxylase activity. Cyclohexane served as a substrate for several forms of 
cytochrome P-450. Human uterine leiomyomas (uterine fibroid tumor) contained signiticartly higher 

{p < 0.01) cytochrome P-450 activity than adjacent normal myometrium. Specitic activities for both 
leiomyomas (2.87 + 0.26 nmol/min/mg) and normal myometrium (1.60 + 0.17 nmol/min/mg) were in the 
range of those observed for untreated rabbit liver microsomes (1 to 3 nmoi/mi-/mg). The contribution of 
smooth muscle in the specimen, the phase of the menstrual cycle, and the clinical diagnosis did not 
influence the leve! of cytochrome P-450 activity. (AM J Osstet GynecoL 1985;" 53 551-5.) 


Key words: Uterus, leiomyoma, eypcirone P-450 hydroxylation, nryometrium, microsomes, 


tamoxifen, liver 


In 1962, Omura and Sato! introduced the name cy- 
tochrome P-450 to designate a carben monoxide—bind- 
ing pigment present in liver microsomes. Cytochrome 
P-450 serves a vital role as the terminal oxidase in the 
microsomal monooxygenase (hydroxylation) reactions 


of a wide variety of xenobiotics including drugs, pes- 


ticides, carcinogens, and environmental pollutants, as 
well as endogenous substrates such as steroids. The 
hydroxylation is carried out with molecular oxygen and 
reducing equivalents from reduced nicotinamide ade- 
nine dinucleotide phosphate (NADPH) that are shut- 
tled through a flavoprotein, cytochrome P-450 reduc- 
tase. In mammals, the highest concentrations of cyto- 
chrome P-450 are in liver, but these heme proteins 
are also found in the endoplasmic reticulum of many 
other cell types including brain, kidney, colon, lung, 
adrenal cortex, skin, testis, placenta, and more recently 
breast.” * 

Not only does cytochrome P-450 exist in most tissues, 
but distribution studies have revealed that the enzyme 
can be detected in almost all forms of life. However, 
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very few investigations have been performed concern- 
ing the existence and role of cytochrome P-450 in nor- 
mal and neoplastic reproductive tissues (see references 
4 to 6). Furthermore, the probable involvement of cy- 
tochrome P-450 in carcinogenesis by conversion of pro- 
carcinogens into carcinogens, local metabolism of che- 
motherazevtic drugs, or estrogen synthesis by breast 
or uterine tumors remains to be demonstrated in these 
tissues. 

Our inzerest lies in the possibility that cytochrome P- 
450 may play a role in determining the responsiveness 
of human uterine tumors as well as breast neoplasms 
to additive endocrine therapy. It has been demon- 
strated that the presence of the estrogen receptor in 
breast tumors is a good predictive index of response to 
endocrine therapy.’ However, in a significant fraction 
of patiens m whom tumors exhibit the estrogen re- 
ceptor, no response to endocrine therapy is observed.’ 
Wittliff’ kas suggested earlier that this lack of response 
may be due to “defective” estrogen receptors in certain 
tumors. 

It is well established that liver microsomal cyto- 
chrome F-4£0 is involved in steroid metabolism and 


may also participate in the metabolism of antiestrogens 


such as tamoxifen.® Thus it is possible that the presence 
of high concentrations of this enzyme in breast and 
uterine tumors may result in metabolism of sex steroids 
and steroid derivatives, thereby rendering them inac- 
tive before interaction with the estrogen receptor. De- 
terminaticn cf the levels of cytochrome P-450 in human 
breast anc uterine carcinomas in conjunction with es- 
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trogen and progesterone receptor assays may serve as 
an additional indicator of the efficacy of adminis retive 
endocrine therapy. 

In the present study, cyclohexane was used asa 3-b- 
strate to assay for cytochrome P-450-—dependent hy- 
droxylation activity in normal and neoplastic (1 -icmoy- 
oma) uterine tissue. The alicyclic hydrocarbon c-Ho- 
hexane was chosen as substrate in these studies eause 
of its high turnover number, its high efficiency a- hy- 
droxylation, and the fact that cyclohexane acs <1 a 
general substrate for most forms cf cytochrome F450 
in rabbit liver microsomes.’ Cytochrome P-450 ac nity 
(cyclohexane hydroxylase activity) is readily moritcred 
spectrophotometrically by measuring NADPH ozida- 
tion at 340 nm, 

In an earlier study, in order to validate the NA7?H 
assay as well as to confirm that NADPH oxidzticn is 
coupled to cyclohexane hydroxylation, an isotope di- 
lution—gas chromatography/mass spectrometry prz ce- 
dure was developed for detecting low levels of =h= hy- 
droxylated product, cyclohexanol, in rabbit live> mi- 
crosomes as well as human breast and —t=rine 
microsomes.” Furthermore, we also demonstrat2= in 
human breast tumors that this NADPH oxidat:cn ‘is 
completely inhibited by carbon monoxide anc 37 an 
antibody against rat liver cytochrome P-450," 

In this study, we assayed microsomes from hman 
uterine leiomyomas for cytochrome P-450—dey eacent 
hydroxylation activity and compared this wata the 
enzyme activity observed in normal uterine riitro- 
somes from patients with several gynecologic di.o-<ers. 
Smooth muscle content was also determined inmost of 
the tissues and related to cytochrome P-450 ac tivity. 
Furthermore, the two phases of the menstrual cycle 
were compared with respect to enzyme activity im both 
leiomyomas and myometrial tissues. 


Material and methods 


Uteri from nonpregnant, premenopausal women 
(age range 20 to 48 years), undergoing hysterectomy 
for medically indicated reasons, were obtainsc [rom 
the operating room and immediately placed ir ice-cold 
physiologic saline solution. After examination =y the 
pathologist, tissue sections were either used im mnedi- 
ately or stored frozen in saline solution at ~IC D, If 
a leiomyoma was present, one section of the nee=lasm 
and one of the adjacent normal myometrium were 
taken from each uterine specimen. The fro.ex uteri 
were dissected free of peritoneum and endcme=trium 
and divided longitudinally at the midline. Eacl Felt was 
subdivided into approximately equal anterio”, lateral, 
and posterior strips. Each strip was sectioned in o 1 cm 
segments, and a representative portion of each section 
was immediately placed in formalin for histolcgiz study. 
In many instances a peritoneum- and endom=:-ium- 
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free section of myometrium was taken from the uterine 
fundus and was used for cytochrome P-450 analysis. 

Histologic features. Uterine segments were embed- 
ded in paraffin and sectioned (4 um thickness). Smooth 
muscle content was determined by staining segments 
with trichrome,” according to an area sampling tech- 
nique modified by the method of Weibel. Segments 
were randomly sampled at. 100 pm intervals and cat- 
egorized as smooth muscle or non-smooth muscle. The 
smooth muscle content was expressed as a percentage 
of the total sample. Each segment was evaluated in 
triplicate, and at least 150 points were taken per eval- 
uation. Triplicate determinations that did not fall 
within theoretical precision (Poisson distribution) were 
rejected, and the determinations were repeated. 

Specimen dating and diagnosis. The phase of the 
menstrual cycle was determined according to the pa- 
tient’s last normal menstrual period and histopatho- 
logic evaluation, Diagnosis was taxen from the patient’s 
chart. Since uteri (normal and containing leiomyoma) 
were received as whole tissue samples, mincing was re- 
quired before homogenization. 

Preparation of tissue cytosols. Tissue cytosols were 
prepared at 0° to 3° C. Cold buffer consisting of 10 
mmol/L Tris hydrochloride, pH 7.6, containing 1.5 
mmol/L ethylenediaminetetraacetic acid, 10 mmol/L 
monethioglycerol, and 10% glycercl, was added to the 
minced tumor at a volume determined by the tissue 
wet weight (1:3, w/v). Tissues were homogenized with 
several intermittent 5- to 10-second pulses of the 
Polytron (Brinkman Instruments, Lucerne, Switzer- 
land) homogenizer. The homogenate was centrifuged 
at 105,000 x g for 30 minutes in fxed angle rotors in 
a preparative ultracentrifuge. The supernatant was 
drawn carefully from beneath the lipid layer with a 
Pasteur pipette and used in steroid receptor assays’ for 
studies such as those described previously.’ The pellet 
was frozen and later processed for microsome prepa- 
rations, 

Preparation of tumor microsomes. Pellets from the 
cytosol preparation described above were thawed im- 
mediately before assay. The pellets were resuspended 
in a volume equivalent to four times the original tissue 
weight of 10 mmol/L Tris hydrochloride buffer, pH 
7.6, containing 2.5 mmol/L ethvlenediaminetetraacetic 
acid and 10% glycerol (v/v). At least 0.3 gm of tissue 
was necessary to yield a sufficient amount of micro- 
somes for each assay.” The suspension was homoge- 
nized with a Polytron at a setting of 7 for two 5-second 
bursts. The homogenized membranes were centrifuged 
at 10,000 x g for 20 minutes and the supernatant was 
then centrifuged at 230,000 x g for 30 minutes to iso- 
late microsomal membranes. The pellets were resus- 
pended (20 strokes in a | ml glass pestle tissue grinder, 
Kontes Glass Co., Vineland, New Jersey) in 0.6 ml of 
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Table I. Summary of cytochrome P-450 
activity in human uterine leiomyomas and 
adjacent normal myometrium 





Specific 





activity 
Tissue (nmoiiminimg) | n 


Human unterine leiomyoma (all 2.87 + 0.26* 17 


patients) 

Proliferative phase 3.03 + 0.47 7 

Secretory phase 2.76 + 0.32 10 
Normal myometrium (all patients) 1.60 + 0.11 30 

Proliferative phase 1.55 + 0.14 18 

Secretory phase 1.68 + 0.20 12 
Normal myometrium (classified accord- 

ing to gynecologic disorder?) 

Abnormal uterine bleeding 162+ 0.21 14 

Urinary stress incontinence 1.56 + 0.43 3 

Dysmenorrhea 1.94 + 0.34 7 

Uterine descensus 1.38 + 0.28 5 
Rabbit liver 

Untreated 1-3 

Phenobarbital-induced 7-20 





*Mean + SE. Summary values presented in a preliminary 
report.” 


tOne specimen was unclassified. 


Specific activity ranges determined in our laboratory for 
untreated and phenobarbital-induced rabbit liver microsomes. 


50 mmol/L Trishydrochloride buffer, pH 7.6, contain- 
ing 1 mmol/L ethylenediaminetetraacetic acid and 20% 
glycerol. The protein concentration of this final sus- 
pension was | to 5 mg/ml as determined by the pro- 
cedure of Lowry et al.’* with bovine serum albumin 
used as a standard. Microsomes could be stored at — 20° 
C for more than a month without loss of cyclohexane 
hydroxylase activity.” However, microsomes may be 
thawed only one time; considerable loss in activity was 
observed after repeated freeze-and-thaw cycles. Liver 
microsomes from phenobarbital-treated rabbits were 
prepared as previously described by Wagner et al." 
Cyclohexane hydroxylation assay. Hydroxylase 
activity by uterine microsomes was determined by 
measuring cyclohexane-dependent NADPH oxida- 
tion.’ The assay mixture was prepared by adding 100 
ul of the microsomal suspension to 1.74 ml of solution 
containing a final concentration of 50 mmol/L HEPES 
buffer at pH 7.0, 15 mmol/L magnesium chloride, and 
0.17 pmol/L NADPH (Sigma Chemical Co., St. Louis, 
Missouri). The mixture was divided into two 0.89 ml 
portions, and 10 ul of 1 mol/L cyclohexane (Matheson, 
Coleman and Bell, Norwood, Ohio) in methanol was 
added to one portion while 10 pl of methanol was 
added to the other. The reaction was carried out at 30° 
C. At the end of 30 minutes, 100 pl of 10% (w/v) sodium 
dodecyl sulfate (Sigma Chemical Co.) was added to each 
portion and the difference in absorbance at 340 nm 
between the two samples was determined on a Cary 219 
spectrophotometer. Activity (NADPH oxidized) was 
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Fig. 1. Relationship between cyclohexane hydroxylation activ- 
ity and smooth muscle content of human myometrium. Cy- 
clohexan2 kydroxylation activity (NADPH oxidation) was 
compared with smooth muscle content for normal myome- 
trium (®) and uterine leiomyomas (0). Smooth muscle content 
was determined as described in the Material and methods 
section. Each point represents the mean value of duplicate 
assays. Tztal activity represents nanomoles of NADPH oxi- 
dized per gram wet weight of tissue. 


calculated with 6.22 mM~' cm™' used as the extinction 
coefficient of NADPH. All nonspecific NADPH oxi- 
dation activity that may occur in the absence of sub- 
strate is automatically corrected for, since the solutions 
differ or ly -n that one contains cyclohexane. Statistical 
comparisons of enzyme activities were performed by 
the paired ¢ test. 


Resulis 

Fig. 1 shcws the relationship between cytochrome P- 
450 activity and smooth muscle content in normal and 
neoplastic human uterine tissue. No apparent corre- 
lation (r = 0.34) was found between smooth muscle 
content znd cytochrome P-450 activity in human uterus 
and leiomyoma. However, leiomyomas contained sig- 
nificantly higher cytochrome P-450 activity than adja- 
cent mycimetrium when expressed in terms of specific 
activity (p < 0.01) but not in terms of total activity 
(p > 0.1). This result suggests that no change in cyto- 
chrome F-450 activity occurs but that levels of other 
proteins nay be decreased in leiomyomas. 

Table I summarizes cytochrome P-450 activity in nor- 
mal and neoplastic uterine tissue. As previously men- 
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tioned, the specific activity for cytochrome P-4E0 was 
significantly higher in leiomyomas than in normal eri 
(p < 0.01). The specific activities (mean + SE” sere 
2.87 + 0.26 and 1.60 + 0.11 nmol/min/mg fer the 
leiomyomas (n = 17) and normal uteri (n = 39} ve- 
spectively. Interestingly both of these values wereia the 
specific activity range (1 to 3 nmol/min/mg) cf rhat 
observed for untreated rabbit liver microsome:. Fur- 
thermore, there was no significant difference wta re- 
gard to cytochrome P-450 activity expressed as ether 
specific or total activity (p > 0.1 for both studias: Đe- 
tween leiomyomas and myometrium in either pLas= of 
the menstrual cycle. Moreover, there was no sigrifcant 
difference in enzyme activity among the gyne clagic 
indications for hysterectomy (abnormal uterine b eed- 
ing, urinary stress incontinence, dysmenorrhea, and 
uterine descensus). vo i 


‘Comment 


At present, there is no evidence of cytochrome E-450 
' in muscle of any type, although peripheral aromati- 
zation (possibly catalyzed by cytochrome P-450} cf an- 
drogens is believed to occur in muscle." Furthe-racre, 
because the uterus is composed of a heterogenec us cell 
population, the contribution of smooth muscle t> -he 
variation in the specific enzyme activity was aLesti- 
gated. Although there was no apparent correlat.az be- 
tween cyclohexane hydroxylation activity and moth 
muscle content as was demonstrated for prostaglendin 
receptors in myometrium,” a significant difte-eAce 
(p < 0.01) in enzyme activity between leiomyoras and 
myometrium existed when expressed in terms >: spe- 
cific activity but not in terms of total activity (p> 11). 
This result suggests that decreased: protein lev Iz may 
be responsible for higher enzyme activities obseved in 
leiomyomas rather than increased levels of cytor hrcme 
P-450. 
Leiomyomas arise from either uterine or warcular 
_smooth muscle and it has been shown that they =cn-ain 
less smooth muscle than normal uterine myomexa:cn.'* 
Recently, it was demonstrated that prestaglar-im re- 
ceptor (prostaglandin E: prostaglandin Faa) cont2m: was 


` lower in leiomyomas than in normal myometriar and 


that the difference in prostaglandin receptor: v. the 
two tissues could be accounted for by the lower sracoth 
‘muscle content of the leiomyomas."® As a resuk > the 
low prostaglandin receptor content, it is sugges-e zhat 


_ leiomyomas, compared with unaffected normal nyo- _ 


metrium,"* are relatively insensitive to the cort-actile 
and various other actions of prostaglandins. However, 
leiomyomas are known to be more sensitive to 3tz-pids 
` (estrogen, progesterone) than normal myometr u. be- 
cause of the higher estrogen and progesterone rece tor 
levels in leiomyomas.'” * It is wel] known that swrcgen 
and progesterone receptor levels peak at mide~ce and 
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progressively decline during the secretory phase of 
the menstrual cycle.’ Since no significant difference 
(p > 0.1)'in hydroxylation activity was observed be- 
tween the two phases of the menstrual cycle (leiomy- 
omas and normal myometria), it is likely that estrogen 
and/or progesterone receptors are not involved in the 
regulation of cytochrome P-450 biosynthesis. This has 
also been suggested by our recent study evaluating sim- 


` ilar parameters in human breast cancers categorized by 


levels of sex hormone receptors." 

As shown in Table I, mean activities for both leio- 
myomas and normal uteri were within the range of 
untreated rabbit liver microsomes. The levels of this 
enzyme activity in rabbit liver determined in our lab- 


_oratory ranged from | to 3 nmol/min/mg of micro- 


somal protein. Activities ranged from 0.48 to 3.75 
nmol/min/mg for normal myometrium and from 1,00 
to 4.99 nmol/min/mg for the leiomyomas. Further- 
more, all leiomyomas (n = 17) assayed as well as 26 of 
30 (87%) of the normal uteri exhibited levels of cyto- 
chrome P-450 activity comparable to those of tissues 
(for instance, liver) actively engaged in drug metabo- 
lism. 

This study indicates that leiomyomas may be a useful 
model for investigating the relationship between cy- 
tochrome P-450 hydroxylation of antiestrogens such as 
tamoxifen and the levels of estrogen receptors. We have 
shown that tamoxifen induces progestin as well as es- 
trogen receptors in certain patients with endometrial 
carcinoma.’ However, since it is known that some en- 


docrine-responsive carcinomas such as those of the 


breast may be unresponsive to tamoxifen even though 
the biopsy specimens contained estrogen and progestin 
receptors, a possibility of competition exists between 
enzyme and receptor for the drug. Thus we suggest 
that leiomyomas with high levels of cytochrome P-450 
will be less responsive to an endocrine stimulus. It 
is also possible that these enzymes may metabolize 
tamoxifen to a more active analogue as has been dem- 
onstrated in the liver.’ Regardless, there is evidence 
that che role of cytochrome F-450—linked enzymes 
should be explored more fully in endometrial and 
breas: tissues. 


We greatly appreciate the assistance of Drs. James G. 
Kuhns and Stewart E. Wolfson of the Pathology De- 
partment of Norton’s/Kosair/Children’s Hospital in the 
collection of tissue specimens. 
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Gynecologic amyloidosis 


William Copeland, Jr., M.D., Philip C. Hawley, M.D., and Nicholas J. Teteris, M.D. 


Columbus, Ohio 


Amyloidosis is a generalized metabolic disorder characterized by deposition of insoluble protein in the 
extracellular space of various orgahs. We have treated 4 woman presenting with menorrhagia and anèmia, 
who was subsequently diagnosed as having systemic amyloidosis. This -epresents the first known 
documentation of amyloid involvement of the female reproductive tract. (AM J OBSTET GYNECOL 


1985;153:555-6.) 


Key words: Amyloidosis, microcytic hypochromic anemia, alopecia, macroglossia, serum 


immunoelectrophoresis ` 


. Systemic amyloidosis involving the female reproduc- 
tive tract was the histologic diagnosis subsequent to sur- 


gical treatment of a woman presenting with menor-. 


rhagia and anemia thought to be associated with uterine 


leiomyomas. We report the first known documentation. 


of this rare medical finding. 
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Case report 

. A 47-year-old black woman, gravida 8, para 7, abor- 
tion 1, was admitted to the Ohio State University Hos- 
pitals for evaluation of frequent, heavy menstrual 
bleeding. Historically, the patient noted bleeding epi- 
sodes every 21 days, lasting for 8 to 10 days. These 
menstrual periods had remained consistent for 1 year. 
She denied any intermenstrual or postccital bleeding 
and did not experience any vasomotor symptoms. Gy- 
necologic examination revealed an enlarged uterus 
consistent with the size of a 12-week gestation. The 
pregnancy test was negative, and the Papanicolaou 
smear test result was benign. A microcytic (mean cor- 
puscular volume, 79 p°) hypochromic (mean corpus- 
cular hemoglobin, 26.2 pg) anemia was found with a 
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Fig. 1. Amyloid involvement of uterine blood vessels. (Thioflavin-T fluorescence stain.) l 


hemoglobin level of 10.9 gm/dl. Platelet courzs znd. 


clotting parameters were within normal ranges. 
Significant past history included bilateral carpal 2un- 

nel syndrome, which was surgically treated ir: ‘975. 

Severe; noncicatricial alopecia developed in 1977 end 


multiple dérmatologic consultants failed to estabisn a - 


_ specific etiology. Thè patient subsequently expemenced 
` dyspnea on exertion, orthopnea, and pedal ederaz vith 
established chronic hypertension. Congestive he arz fail- 
ure was diagnosed ; and appropriate therapy was izsti- 


tuted. Macroglossia was noted during the preoperacive > 


-evaluation. 


The presumptive aao diagnosis Was Ler- 


ine leiomyomas. Preoperative uterine curettage dzcu- 
mented a uterine cavity depth of 11 cm. Prolitszazive 
endometrium without endometrial hyperplasia vz. : the 


‘histologic diagnosis. Subsequent total .abdomira hys- 


terectomy and bilateral salpingo-oophorectomy vi-~ in- 
cidental appendectomy were performed. The acstop- 
„erative course was unremarkable. 

Pathologic findings included a uterus of 350 zm and 
myometrial thickness of 4.5 cm. Histologic stuly doc- 
umerited extensive amyloid involvement of the serine 
cervix and corpus, fallopian tubes, oyaries, ap 2endix, 
and omentum. These findings were confirmed by amy- 


loid-specific Thioflavin-T fluorescencé stain oz ail ine 


‘volved tissues (Fig. .1). Postoperative evaluator: in- 


chided a normal serum immunoelectrophoresi: and. 
quantitative imritunoglobulins. Results of bone n crow 


examination were normal. 


Comment 


The preoperative diagnosis i in this patient was ster- 


ine leiomyomas. Amyloidosis had nót been suspected 
preoperatively. In retrospect, this patient had ez hixited 
‘many signs and symptoms of amyloidosis before the 


operation. Carpel tunnel syndrome and oth: r om: 
_ pressive neuropathiés,.alopecia, macroglossia, m= car- 


dismiyonatiies can be séen in patients with amyloidosis. 
Amyloid involvement of the skin, tongue, heart, 
uterus, fallopian tubes, and ovaries is most consistent 


‘with a type I pattern seen in multiple myeloma or pri- 


mary amyloidosis. In this case, the serum immuno- 
electrophoresis and immunoglobulin findings were. 
normal, and the bone marrow showed rio increase in 
plasma. cells. Multiple myeloma was excluded and the 
diagnosis of primary amyloidosis was established. 
Amyloidosis is a generalized metabolic disorder char- ` 
acterized by déposition of insoluble protein in the ex- 


tracellular space of various organs. There are no prior 


reports ‘of organ involvement in the female reproduc- 
tive tract. There are reports of involvement of the male 
prostate, seminal vesicle, and testes.’ A “ground sub- 
stance” resembling amyloid has been extracted in rhi- 
nute quantities from-the cervix and uterus, but this 
appears to be a normal component and not related to 
the pathologic entity of amyloidosis.’ 

Although no specific documentation can be estab- 
lished for the patient's amyloidosis as the cause of men- 
orrhagia and anemia, it is certainly an attractivé expla- 


nation. We have theorized that the amyloid infiltration 
of the uterine corpus compromised uterine contractility 


and led to the prolonged bleeding episodes during 
menstruation. We urge further investigation into the 
gynecologic manifestations of this rare medical con- 
dition. 
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Prophylactic intrapartum amnioinfusion in patients with 
pretera premature rupture of membranes 


Michael P. Nageotte, M.D., Roger K. Freeman, M.D., Thomas J. Garite, M.D., and 


Wendy Dorchester, M.P.H. 
Long Beach, California 


Patients with preterm premature rupture of the membranes are at increased risk to develop intrapartum 
variable decelerations and fetal distress. Short-term saline solution amnioinfusion may be of benefit in the 
treatment of variable or prolonged decelerations once they appear. In an effort to assess the benefit of 
prophylactic amnioinfusion, patients with preterm premature rupture of the mentranes were studied during 
a 1-year period in a prospective randomized manner. Patients receiving prophylactic amnioinfusion had 
significantly decreased incidence and severity of variable decelerations in the first stage of labor 

(p < 0.005). In the second stage of labor, the incidence of severe. (p < 0.005) ard total {p < 0.001) 
decelerations was also decreased in the treatment group. The umbilical arterial pH at delivery was 
significantly lower (p < 0.001) as was the umbilical venous pH (p < 0.005) in the newborn infants of 
control patients compared with those of patients receiving amnioinfusion. This suggests that prophylactic 
intrapartum amnioinfusion is of significant benefit in reducing the incidence of variable decelerations and 
improving the metabolic state in newborn infants born to women with preterm premature rupture of the 


membranes. (Am J OssteT GYNECOL 1985;153:557-62.) 


Key words: Amnioinfusion, fetal distress, preterm premature rupture of membranes 


Patients with preterm premature rupture of the 
membranes are at an increased risk of developing in- 
trapartum fetal distress.’ Cesarean section rates for pre- 
mature infants with abnormal fetal heart rate (FHR) 
tracings in labor have been reported to be between 
8% and 20% with neonatal mortality rates as high as 
35%.'* In this group of patients, the most frequent 
abnormal FHR patterns are repetitive variable dece- 
lerations presumably resulting from umbilical cord 
compression as a consequence of cligahydramnios. 

In both animal and human studies it has been dem- 
onstrated that the frequency of induced or spontane- 
ous variable deceleration patterns can be decreased 
with the infusion of saline solution into the am- 
niotic cavity." * In order to test the hypothesis that am- 
niotic fluid replacement in early labor in patients with 
premature rupture of the membranes remote from 
term will decrease the incidence and severity of variable 
decelerations and improve the newborn metabolic state 
this prospective randomized study was performed. The 
impact of intrapartum prophylactic amnioinfusion on 
the frequency and severity of variable decelerations, 
perinatal morbidity and mortality, and rate of cesarean 
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section for fetal distress was studied in patients with 
preterm premature rupture of the membranes who ` 
were candidates for a trial of labor once delivery was 
indicated. 


Material and methods 


The patient population for this study group was 
drawn entirely from the population at Women’s Hos- 
pital, Memorial Center, Long Beach, California, from 
March, 1984, to March, 1985. Most patients were trans- 
ported from other hospitals and all patients were man- 
aged by the Women’s Perinatal Group of Women’s Hos- 
pital. Patients admitted with preterm premature rup- 
cure of the membranes who were not in labor were 
enrolled in the study in a prospective manner if specific 
criteria were met and informed consent was obtained. 
The criterion for inclusion was spontanecus premature 
rupture of the membranes with a gestational age rang- 
ing between 26 and 35 completed weeks of gestation. 
Spontaneous premature rupture of the membranes was 
documented by patient history and confirmed by sterile 
speculum examination on admission. Premature rup- 
ture of the membranes was confirmed by the presence 
of pooling of amniotic fluid in the vaginal vault, Nitra- 
zine-positive fluid, and the presence of ferning on mi- 
croscopic examination. The cervix was visually in- 
spected for dilation and cultures were cbtained for doc- 
umentation of gonorrhea and group B streptococcus. 
Internal digital examination was avoided in all patients 
prior to the onset of labor. l 
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Table I. Parameters used for grading variable 
decelerations in FHR tracings 





Variable decelerations 
(level of FHR drop and. duration of deceleration J 


<30 sec duration, <70 bpm, <70 bpr: 
irrespective >30<60 sec >60 sec ` 
of level 

>80 bpm irre- 70-80 bpm, 
spective of >60 sec 
duration 

70-80 bpm, 
<60 sec 


Modified from Kubli et al.” 


Ultrasound examination of all patients was zer- 
formed within | hour of admission. Documentatia of 
decreased or absent amniotic fluid, a vertex presexia- 
tion, and no obvious gross fetal anomalies were azdi- 
tional criteria for study candidates. At the time of 
sonographic examination an attempt.was made tc zb- 
tain amniotic fluid via sterile percutaneous amniccen- 
tesis if an accessible pocket of amniotic fuid was ilen- 
tified. Amnictic fluid was sent for immediate Gram 
stain and culture (both aerobic and anaerobic) as well 
as assessment of pulmonary maturity. Pulmonary ma- 
turity was assumed with any of the Zollowing: a pos ive 
shake test, a foam stability index 20.47, a lecizh.n/ 
sphingomyelin ratio 21.8, or the presence of ptos- 
phatidylglycerol (Garite TJ, Freeman RK, Nageozte 
MP. Fetal maturity cascade. A rapid and cost effez:ive 
method for fetal lung maturity teing, Submittec for 
publication). 

Estimated gestational age at the time of entry into 

. the study was determined by the first day of the last 
normal menstrual period with early ultrasound cer fir- 
mation when available. Ultrasound on admission was 
used to- confirm the ‘gestational age as accurate+ as 
possible. 


The following were indications for exclusion’ “rom, 


the study: a fetal lie other than vertex; premature Exbor 


on admission; vaginal bleeding; inability to corhrmi ° 


premature rupture of the membranes grossly, chemi- 
cally, or microscopically; previous cesarean sectior and 
no desire for a trial of labor; antepartum fetal distress; 
and unwillingness to participate in the study. Nether 
tocolytic agents nor glucocorticoids were used ir any 
of the study patients. Patients who remained unce iv- 
ered following an initial continuous monitoring period 
of 48 hours in the labor and delivery unit had aily 
monitoring of FHR for 60 minutes. 

The study design was explained to all patient 2n- 


tering the study and informed consent was obta ned, 


Patients were then assigned in a random fashion t -he 
group receiving prophylactic intrapartum amnio.afu- 
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sion or to the group serving as cortrols who would not 
receive amnioinfusion. 

Indications for delivery included onset of sponta- 
neous labor, induction of labor fer a fetal pulmonary 
test showing maturity, a positive Gram stain of an am- 
niotic fluid sample, and antepartum amnionitis. All pa- 
tients had internal monitors placed (both fetal scalp 
electrode and uterine’pressure catheter) as early in lä- 
bor as possible. Patients in the treatment group received 
normal saline solution infused through a blood warmer 
in order to keep the infused fluid at a temperature of 
37° C. The infusion was connected through the side- 
arm of an extension tubing placed between the fetal 
monitor and the internal pressure catheter. The initial 
rate of infusion was 10 ml/min for the first hour, and 
an infusion rate of 3 ml/min was subsequently main- 
tained. If the patient experienced a sudden loss of a 
large volume of fluid secondary to position change or 
spontaneously, the infusion was again increased to the 
initial rate for 1 hour and then returned to thé main- 
tenance rate., l l 

Maternal morbidity was measured by documenting 
amnionitis, postpartum endometritis, and. prolonged 
postpartum hospitalization. The criteria For amnionitis 
were at least two of the following: fever =38° C, leu- 
kocytosis with a white blood cell count >15,000/mm’, 
or foul-smelling amniotic fluid with or without uterine 
tenderness to palpation, Endometritis was diagnosed 
in patients having postpartum fever >38° C on at least 
two occasions 4 hours apart associated with uterine ten- 
derness and/or foul-smelling lochia. ` 

Apgar scores were assigned by the neonatologist in 
attendance at delivery. Umbilical cord arterial and ve- 
nous pH were measured immediately on delivery by 
careful aspiration of the appropriate umbilical vessel 
and rapid transport in heparinized tuberculin syringes 
to the blood gas laboratory. Gestational age estimates 
following delivery were performed by the attending 
neonatologist early in the nursery stay. Neonatal mor- 
bidity and mortality were ascertained from review of 
neonatal records. 

Volume of infused saline solution; length of labor 
from the time of placement of internal monitors until 
complete cervical dilatation, and length of second stage 
of labor, were all documented prospectively. 

All intrapartum FHR tracings were reviewed in a 
blinded manner to ensure that the reviewer had no 
knowledge of patient’s name, study group, newborn 
data, or neonatal outcome. The number and type of 
variable decelerations were determined by means of the 
classification of variable decelerations established by 


` Kubli et al.” (Table I). 


The normal criteria for management of labor were 
used in assessing the fetus. All patients had electronic 
monitoring of the FHR. Cesarean section was per- 
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Table II. Maternal factors measured in patients 
receiving amnioinfusion and in those serving 
as controls (mean + SD) 


Amnioinfusion p Value* 





Maternal age (vr) 


Parity 07410 1l+12 NS 

Gestational age (wk) 31] £22 SLI £25 NS 

Length of labor {hr} 4.115 352413 NS 

Antepartum hospital 1917 2642.4 NS 
days 

Postpartum hospital 25211 272414 NS 


days 





*Student’s £ test. 


7Measured from the time of internal monitor placement to 
delivery. 


formed for fetal distress in the presence of uncorrect-| 


able, persistent late decelerations, recurrent severe 
variable decelerations, or recurrent or uncorrectable 
prolonged decelerations.’ Induction or augmentation 
of labor was performed with intravenous oxytocin. Pa- 


tients being delivered for clinical or occult amnionitis - 


received appropriate antibiotics during and after birth. 
Statistical comparisons were performed by use of Stu- 
dent’s ¢ test and x” or Fisher's exact test. 


Results 


Informed consent was obtained from a total of 66 
patients for the study and the patients were then ran- 
domized. Sixty-one were included, 29 (48%) of whom 
were randomized to receive amnioinfusion and 32 
(52%) of whom were randomized to the control group, 
Of the five patients eliminated from the study, three 
had a fetal presentation other than vertex at the time 
of labor after having a documented vertex presentation 
at the time of randomization. The other two patients 
were eliminated because of the detection of antepartum 
fetal distress during routine daily nonstress testing. All 
patients had singleton pregnancies with the exception 
of one set of twins. One patient desiring a trial of labor 
following a previous low transverse cesarean section 


was included. Both the twin gestation and the patient ` 


with a previous cesarean section were in the amnioin- 
fusion group. The volume of warmed saline solution 
infused during birth ranged from 735 to 1650 ml with 
a mean of 1160 ml. . 

Treatment and control groups were equally matched 


for maternal age, parity, gestational age, length of la- `. 


bor, and antepartum and postpartum hospital days 
(Table II). Range of gestational age at delivery was 


randomly distributed between 26 and 35 weeks’ ges- ` 


tation (Table HI). Amniocentesis was successful in 29 
patients (47%), 15 in the amnioinfusion group and 14 
in the control group. A mature pulmonary cascade was 
documented in 13 patients (21%) and a positive am- 
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Table ITI. Distribution of patients by completed 
weeks of gestation in patients receiving 
amnioinfusion and in those serving as controls 


Weeks’ gestation | Amnioinfusion p Value* 


26-27 3 4 NS 
28-29 ] 3 NS 
30-31 12 8 NS 
32-33 8 13 NS 
34-35 5 4 NS 





*Fisher’s exact test. 


niotic fluid Gram stain was noted in eight patients (13%) 
(Table IV). No differences existed between the groups 
in the incidence of spontaneous labor, mature pul- 
monary tests, positive amniotic fluid Gram stain, or 
amnionitis prior to the onset of labor as the indication 
for delivery (Table IV). 

Newborn data revealed no differences with respect 
ta newborn birth weight, Apgar scores at 1 and 5 min- 
utes, neonatal haspital days, and neonatal deaths. Al- 
though the differences were not statistically significant, 
there appeared to be a trend toward lower 1-minute 
Apgar scores in the control group (Table V). Two of 
the three neonatal deaths were in infants born at 26 
weeks’ gestation with birth weights of 730 and 800 gm. 
The third neonatal death occurred in a severely de- 
pressed 1500 gm infant born at 31 weeks’ gestation in 
the control group with delivery by cesarean section for 
fetal distress. 

The incidence of variable decelerations (mild, mod- 
erate, severe, and total) was determined for both the 
first and second stages of labor (Table VI). Statistically 
significant differences were seen with respect to the 
incidence of mild (p < 0.005), moderate (p < 0.005), 
severe (p < 0.008), and total (p < 0.005) variable de- 
celerations in the first stage of labor, with all beirg less 
in the amnioinfusion group. Significant differencer 
were also noted in the second stage of labor for the 
incidence of severe (p < 0.005) and total (p < 0.001) 
variable decelerations. Additionally, strong statistical 
significance was seen in the difference of umbilical ar- 
terial pH (p < 0.001) and umbilical venous pH (p < 
0.005) between the study groups (Table VII) with val- 
ues in the control group being lower. 

In the 61 patients studied, there were nine (15%) 
cesarean sections (Table VIII). In the amnioinfusion 
group, one patient underwent a repeat cesarean section 


_ for failure to progress in labor and one patient nad a 


primary cesarean section for fetal distress (3%). In the 
control group there were seven cesarean sections for 
fetal distress (22%). All of these patients had recurrent 
severe variable or prolonged decelerations and one pa- 
tient was noted to have an occult cord prolapse. Al- 
though statistical significance could not be established, 
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Table IV. Indications for initiation of labor in pzt#zmts receiving amnioinfusion and in those serving as 
controls (number of patients, percent of group) 





Spontaneous labor I 
Mature pulmonary cascade 

Positive amniotic fluid gram stain 

Amnionitis prior to labor 


mmeIm 





2 


Fy z 
Fisher’s exact test. 
Table V. Newborn factors measured in patients 


receiving amnioinfusion and in those serving 
_as controls (mean + SD) l 





Amnioinfusion Control |p Varce* 


Birth weight (gm) 1746 +509 1711 +494 NE 


Apgar score 


1 min TA + 1.7 6.6+2.2 “dE 
5 min 8.2 + 1.0 84+ 1.0 HE 
Neonatal hospital 24.2 + 18.5 21.8 +23.0 NS 
days 
Neonatal deaths l 2 JE 
Low 1 min Apgar 3.4 13.0 JEn 
score (<4) (%) 
High 1 min Apgar 69.5 58.0 qi 


score (>7) (%) 


*Student’s ¢ test. 
+x’; Fisher’s exact test. 


there appeared to be a clear trend (0.10 < p<3.15), 
Two patients developed amnionitis prior to the oxset 
of labor, one from each group (Table V). Four patier.ts 
had endometritis, one in the amnioinfusion grouo znd 
three in the control group. Three of these patien.s had 
cesarean deliveries and the one patient with pestzzr- 
tum endometritis following vaginal delivery was 1: v1e 
control group. 


Comment 


Amniotic fluid has several distinct. functions. In- 
cluded among these are assistance in fetal pulrdaary 
development, facilitation of fetal mobility, and prerec- 
tion of the fetus from external trauma.* ©" The pres- 
ence of adequate amniotic fluid appears to miricrize 
compression of both the umbilical cord and plucerta 
secondary to external pressure. An association beween 
decreased amniotic fluid volume and umbilica. zed 
compression has been reported in antepartum. Feart 
rate testing of patients with intrauterine growth-r<-.ar- 
dation and oligohydramnios as well as during birzk Pl- 
lowing artificial rupture of the membranes early ii la- 
bor.'°? This compression of the umbilical cord fects 


62 21 64 NS* 
24 6 18 NS* 
10 5t 16 NSt 

3 l 3 NS 


tOne patient in the control group had both a mature palmonary cascade and a positive Gram stain. 


Table VI. Incidence of mild, moderate, and 
severe variable decelerations in the first and 
second stages of labor (number per hour, 


mean + SD) 
re p 
Amnioinfusion Control Value* 


First-stage labort 


Mild 16+ 1.3 4.2 + 3.2 <0.005 
Moderate 0.6 + 1.4 2.3 + 2,3 <0.005 
Severe 0.2 + 0.2 14+ 1.8 <0.005 
Total 2.4 + 2.4 7.9 +56 <0.005 
Second-stage laber 
Mild 3.6 + 3.8 2.3 + 4.4 NS 
Moderate 5.6 + 5.6 5.6 + 5.9 NS 
Severe 2.9 + 3.1 10.1 + 7.7 <0.005 
Total 7.2 + 7.0 18.0+6.0 <0.001 


*Student’s ¢ test. 


tMeasured from the time of placement of internal monitors 
to complete cervical dilation. 


blood flow through the umbilical vessels, with blood 
flow within the thin-walled umbilical vein being 
impeded before the flow in the thicker-walled umbilical 
arteries. Fetal compromise may result as the degree and 
duration of cord occlusion increase. 

The characteristic changes in the FHR that accom- 
pany intermittent umbilical cord occlusion are variable 
decelerations.'"* The most common type of FHR de- 
celeration pattern seen in labor is the variable deceler- 
ation and since this pattern suggests the presence of 
intermittent cord occlusion, recurrent variable decel- 
erations are a difficult pattern to manage during labor. 
Variable decelerations are classifiect by the duration and 
degree of FHR slowing as mild, moderate, and severe, 
and their frequency and severity correlate with fetal 
capillary pH.’ 

Fetal tolerance for recurrent variable decelerations 
is related to the duration of insult as well as the ges- 
tational age. Abnormalities in FHR are tolerated more 
poorly by both premature and low birth weight infants 


A 
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Table VII. Measurement of umbilical arterial 
and umbilical venous pH at the time of 
delivery in patients receiving amnioinfusion 
and in those serving as controls (mean 
pH + SD) 





pE Amnioinfusion Control p Value* 
Umbilical arterial 7.34 + 0.05 


7.23 + 0.98 <0.001 
Umbilical venous 7.40 + 0.06 7.3 


4 +0.96 <0.005 





*Student’s ¢ test. 


when compared with the same FHR changes in term, 
appropriately grown newborn infants.* Further, the in- 
cidence of abnormalities of the intrapartum FHR is 
increased in pregnancies complicated by preterm pre- 
mature rupture of the membranes, with variable de- 
celerations being the most frequent FHR abnormality. 
Cesarean section rates for fetal distress are increased 
in these patients and the incidence of neonatal mortality 
has been reported to be markedly increased as well.” 

Miyazaki and Taylor* have reported on the apparent 
therapeutic utility of short-term saline solution infusion 
into the uterine cavity for patients in term labor ex- 
periencing repetitive variable or prolonged decelera- 
tions. Since patients with preterm premature rupture 
of the membranes are at an increased risk for the de- 
velopment of abnormal FHR patterns and additionally 
tolerate these patterns poorly, we elected to prospec- 
tively study the potential benefit of prophylactic am- 
nioinfusion in this group of patients at the onset of 
labor, prior to the development of variable decelera- 
tions. Since all patients were studied prior to term, the 
infused solution was raised to body temperature in an 
attempt to minimize the risk of hypothermic change in 
the fetal environment. 

Study patients were evenly matched for maternal 


age, parity, mean and range of gestational age, length , 


of labor, and hospital days (Tables II and III). Newborn 
birth weights, Apgar scores, hospital days, and mor- 
tality were no different between the treatment and con- 
trol groups (Table V). Percentage of successful am- 
niocenteses, delivery indications (Table IV), and infec- 
tious morbidity were similar in both groups. 
However, all forms of variable decelerations in the 
first stage of labor as well as severe and total deceler- 
ations in the second stage of labor were significantly 
decreased in patients receiving prophylactic amnioin- 
fusion (Table VI}. This observation accompanied the 
finding that the umbilical arterial and venous pH at 
delivery was significantly lower in the control group 
(Table VII}. Additionally, although mean Apgar scores 
at 1 minute were not different, there was a greater 
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Table VIII. Delivery mode for patients 
receiving amnioinfusion and in those serving 
as controls 


| Type of delivery [Amnioinfisicn| Control | p Value 











Vaginal - 27 25 NS* 
Cesareén section 
Intrapartum fetal distress 1 7 NSt 
Failure to progress 1 — NSt 
+y, 


tFisher’s exact test. 
ty? = 2.89; 0.10 < p < 0.05. 


incidence of low 1-minute Apgar scores in the control 
group. Compared with umbilical pH, Apgar scores are 
much less sensitive measures of the neonatal metabolic 
state, particularly in the premature infant." It is inter- 
esting to note that although the differences in um ilical 
blocd fH are statistically significant, the differences in 
umbilical arterial pH are more highly significant than 
the differences in umbilical venous pH. This finding is 
consistent with the physiologic explanation of variable 
decelerations as a change in FHR resulting from a vagal 
response to decreased blood return to the heart fol- 
lowing occlusion of the umbilical vein.’ Interruption 
of well-oxygenated fetal blood will lead to a respiratory 
acidosis as reflected by a decreased umbilical arterial 
pH. If this condition is allowed to continue or worsen, 
a metakolic acidosis may result with both umbilical ar- 
terial and venous pH being lowered. 

A'thcugh not as objective or sensitive a measure of 
fetal stete as bload pH, the cesarean section rate for 
fetal distress also was increased in the control group. 
Primarily because of the population size of the study 
groups, statistical significance was not demonstrated. 
However, a clear trend was evident with a cesarean 
section rate for fetal distress of 22% in the centrol 
group compared with a rate of 3% in the patients who 
receivec. amnioinfusion. 

Neonatal morbidity was not significantly different be- 
tween the study groups. Distribution of complications 
and lenzth of stay in the nursery were essentially the 
same for the entire population with the main compli- 
cations ‘respiratory distress syndrome, patent ductus 
arteriosus) being related to prematurity. Neonatal mor- 
tality was also no different with one potentially pre- 
ventable death. This death occurred in a 1500 gm in- 
fant in zhe control group delivered at 31 weeks’ ges- 
tation by emergency cesarean section for fetal distress. 

In summary, this study has demonstrated the benefit 
of prophylactic amnioinfusion in patients with preterm 
premattre rupture of the membranes in the reduction 
of incidence and severity of variable decelerations and 
in improvement cf the metabolic state at delivery as 
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reflected by higher umbilical blood pH. The ease of 


administration, patient acceptance, and lack of com- 


plications make this treatment a viable clinical male “ity 


` for these high-risk pregnancies. Caution needs tc be , 
exercised in attempting to extrapolate these rest l& 10 | 


term or postdates patients with oligohydramnios. These 
patients also seem to be at increased risk for develop-ng 


intrapartum fetal distress but the FHR changes marbe ` 
due to placental factors in addition to intermitten. cord 


occlusion, 
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Is there a need for digital ex <amination in patients with 


spontaneous rupture of the <aembranes? 


Laurel Anne Munson, M.D., Annie Graham, M D , Brian J.. Koos, M. D., D. Phil., and 


Guillermo J. Valenzuela, M. D. 
Loma Linda, California 


A prospective comparison between digital and visual sex lum examination was made in 133 pregnant 
patients. The coefficient correlation between the two examinations of effacement and dilation of the cervix 
was 0.74. The present results suggest that cervical evalt aions by means of speculum examination in the 
assessment of pregnant patients with spontaneous rufitr> of membranes are adequate. (Am J OBSTET 


GYNECOL 1985; 153:562-3.) 


Key words: Cervical examination, premature rapture of membranes 
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The role of digital examination in the managez-ent 


of patients-with premature rupture of membr_re: is. 
controversial. Some authors perform. a digital -»emi- ` 
nation to ascertain the status of the cervix,' wne`zas | 
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others? do not because such examinations may increase . 
the likelihood of chorioamnionitis. A cervical evalua- 
tion may be made by means of speculum examination; 
however, the accuracy of this. methed in assessing cer- 
vical changes has not been validated. In an attempt to 
determine the value of a digital examination in addition 


to a speculum examination under these circumstances, 


we have assessed the correlation between speculum and 


- digital examinations; using cervical dilation and ef- 
` facement as the parameters measured. We were also 


` 
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interested in any possible difference between examin- 
ers with different years of experience. 


Methods 


Obstetric patients were randomly selected from the 
outpatient clinics and labor admitting rooms at Loma 
Linda University Medical Center, Riverside General 
Hospital of the University Medical Genter, and San 
Bernardino County Hospital. — 

The only selection criterion to enter the patient in 
the study was a pregnancy >32 weeks, regardless of 
the presence of labor, rupture of the membranes, or 
maternal illness. The examinations were performed by 
interns, residents, or attending physicians. The goals 
of the study were not explained to the examiners. Cer- 
vical evaluations were performed by a speculum ex- 
amination followed by a digital evaluation carried out 
by the same individual. 

Two of the investigators analyzed and coded the data. 
The cervical dilation was given a score of 0, 1, or 2 as 
follows: 0 = closed or fingertip, 1 = 1 or 2 cm dilated, 
2 = =3 cm of dilation. The effacement was coded 0, 


1, or 2 depending on the percentage of shortening of ` 


the cervix: 0 = 0% to 39%, 1 = 40% to 79%, 2 = 80% 
to 100%. The scores for dilation and effacement were 
summed. The total score for both the digital and the 
speculum examinations was used to determine corre- 
lation coefficients between the examinations and be- 
tween the examiners’ G 


Results 


A total.of 133 patients were included in the study. 
The examinations were performed by interns in 56 


cases, by residents in 46 cases, and by attending staff . 


in 31 cases. Fig. 1 shows that the correlation coefficient 
for speculum versus digital examination was 0.72 
(p < 0.001) for all examiners. The correlation by dif- 
ferent examiners was 0.70 for the interns, 0,85 for the 
residents, and 0.53 for the attending staff. Those dif- 
ferences were not statistically significant by Fisher’s Z 
test. (p > 0.10). Comparisons of effacement and dili- 
tation by digital and speculum examination showed a 
correlation of r = 0.61 and 0.68. A symmetrical re- 
gression analysis of the data? gave the equation y = 


0.098 + 1.185x (r = 0:72, p < 0.001). This means that ` 


the correlation between both examinations was good. 
throughout the scale with less than a 20% mean vari- 
ation between digital and speculum examination, a dif- 
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Speculum Score 





Digital Score 


Fig. 1. Tke score from the digital examinations is plotted 
versus “he score from the speculum examinations. Numbers 
of patients at each point are given. 


ference that is not clinically significant. A review of the 
individual records shows that in only two patients did 
results of the speculum and digital examinations differ 
significantly enough to alter the course of management 
by the criteria of Duff et al.’ 


Comment 


Man» authors have suggested that a sterile speculum 
examiration in the evaluation of patients with ruptured 
membranes is sufficient; however, this technique has 
not been validated to the best of our knowledge. The 
presen: results indicate that cervical evaluation by spec- 
ulum examination correlates reasonably well with dig- 
ital examination. This suggests that cervical evaluations 
by mezns of speculum examinations should be ade- 
quate for most patients with ruptured membranes. 
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Hermansky-Pudlak syndrom: in pregnancy: Two case studies 


Rosemary E. Reiss, M.D., Joshua A. Copel, M.D. , Nancy S. Roberts, M.D., and 


John C. Hobbins, M.D. 
New Haven, Connecticut, and Philadelphia, Pennsylvaria 


Pregnancies in two patients with Hermansky-Pudlak synde, oculocutaneous albinism with hemorrhagic 
diathesis, are presented. Outcomes were good despite priv- reports of postpartum hemorrhage in patients 
with this syndrome. This autosomal recessive disease is rə atively common in parts of Puerto Rico. 
Suspected patients should be screened with platelet aggre gation studies. (AM J OBSTET GYNECOL 1985; 


153:564-5.) 


Key words: Hermansky-Pudlak syndrome, plateless, postpartum hemorrhage, albinism 


Oculocutaneous albinism in asscciation with hen- 
orrhagic diathesis was first reported by Hermansky 17d 
Pudlak in 1959.' The syndrome consists of tyrosin 132- 
positive oculocutaneous albinism, storage pool—ceh- 
cient platelets, and accumulation of a yellow grana ar 
substance in reticuloendothelial cells, circulating maz- 


rophages, and other tissues, including the lung. Bleed- 


ing time may be normal but becomes prolonged wih 
aspirin ingestion.* Menorrhagia and postpartum hamn- 


orrhage have been described.’ Hermansky-Pudlak :12- 


drome, which is inherited as an autosomal recess ve 
trait, has been described in kindreds from India, the 
Netherlands, and Puerto Rico. 


Case reports 


Case 1. A 16-year-old Puerto Rican T ad- 
olescent presented for prenatal care at 20 weeks’ z=s- 
tation. Evaluation of prolonged bleeding after a tcath 
extraction had led to the diagnosis cf Hermansky-Fud- 
lak syndrome several years earlier. The patient also 
gave a history of mucous membrane bleeding and men- 
orrhagia. Initial physical examination showed k:n 
depigmentation, blond hair, nystagmus, and poor 
visual acuity. Laboratory evaluation included hemo- 
crit, 41.2%; platelet count, 214,000/mm‘*; prothrombin 
time, 11.5 seconds (control, 10.5 seconds); and pa-:tal 
thromboplastin time, 35 seconds (control, 35 secords). 
A template bleeding time was 15 minutes (normal. <9 
minutes). š 

She presented in labor at 40 gestational weeks. P7- 
phylactic administration of platelets resulted in a trazs- 
fusion reaction, which was treated with diphenhydræmn- 
ine and hydrocortisone. After an otherwise unevent- 
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ful oxytocin-augmented labor, she was delivered of a 
3500 gm male infant with Apgar scores of 8 and 9 at 
l and 5 minutes, respectively. A first-degree perineal 
laceration was repaired while she was under local an- 
esthesia. There was no abnormal intrapartum or post- 


‘partum bleeding. Hematocrit on the second postpar 


tum day was 40.1%. 

Case 2. A 40-year-old Puerto Rican woman, gravida 
5, para 4, presented: for prenatal care at 14 weeks’ ges- 
tation. Her four children had been born in Afiasco, 
Puerto Rico. She denied any history of postpartum 
hemorrhage. Her medical history was notable for pro- 
longed bleeding from minor cuts, occasional epistaxis, 
heavy bleeding at the time of a tooth extraction, and 
one episode of menorrhagia. 

Upon moving to Connecticut she had developed 
shortness of breath and was hospitalized. A presump- 
tive diagnosis of Hermansky-Pudlak syndrome, based 
on oculocutaneous albinism and a history of bleeding 
diathesis, was confirmed by abnormal results of platelet 
aggregation studies. Pulmonary function tests showed 
obstructive and restrictive lung disease, and chest x-ray 
films showed interstitial pulmonary, fibrosis. She re- 
sponded, well to therapy with bronchodilators. Biopsy 
specimens of multiple actinic keratoses showed two to 
be basal cell carcinomas. | 

Physical examination at the first prenatal visit re- 
vealed pale skin, red hair, green irides, and nystagmus. 
Scattered wheezes were heard on chest auscultation. 
The sizeof the uterus was consistent with 14 gesta- 
tional weeks. eae evaluation showed hemato- 
crit, 35.4%; platelets, 250,000/mm*; and normal pro- 
thrombin ane and partial thromboplastin time. Tem- 
plate bleeding times varied from 6 to 15 minutes during 
her antepartum course. 

Onset of labor was at 39 weeks’ gestation. Admitting 
laboratory tests showed hematocrit, 33.4%; platelets, 
321,000/mm?’; and bleeding time, 6 minutes. The first 
stage of labor was uncomplicated. The.second stage was 
complicated by epistaxis. A 3420 gm female infant with 
Apgar scores of 8 and 9 at 1 and 5 minutes, respectively, 
was delivered over an intact perineum. Estimated blood 
loss was 400 ml. The patient underwent a postpartum 
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tubal ligation with minimal blood loss. At the time of 
discharge, the hematocrit was 29% 


Comment 


Scant information is available about the obstetric 
course of women with Hermansky-Pudlak syndrome. 
The few published accounts present dire outcomes due 
to hemorrhagic diathesis. Verloop described a Dutch 
patient who suffered massive postpartum hemorrhage 
following each of her five deliveries? Gerritsen re- 
ported a similar history in patients from another Dutch: 
kindred.? Witkop et al.? reported the death of a Puerto 
Rican patient due to hemorrhage following the birth 
of an affected daughter.” 

‘Our experience suggests that postpartum hemor-. 
rhage mav be avoided in patients with Hermansky-Pud- 
lak syndrome if the diagnosis is known and salicylates 
are avoided, Our first patient’s only peripartum com- 
plication was a platelet transfusion reaction. Patient 2 
had no obstetric complications due to Hermansky-Pud- 
lak syndrome, though she exhibited its dermatologic 
and pulmonary sequelae. | 

Although Hermansky-Pudlak syndrome is rare, its 
incidence in the population of the Arecebo-Aguadilla 
area of northwest Puerto Rico has been estimated at 
1:2000. The kindred of patient 2 included at least four 
affected individuals. They estimated that Afasco, 17 
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kilometers from Aguadilla, included 30 albinos among 
its population of 5000. Of the 92 Puerto Rican albinos 
known to Witkop et al.’ as of 1983, 90 had Hermansky- 
Pudlak syndrome. Puerto Rican patients with the syn- 
drome are less pigmented than other family members 
and typically have red or red-brown hair, green or hazel 
irides, and nystagmus. 

In view of the reported hemorrhagic complications 
of Hermansky-Pudlak syndrome, obstetrician-gynecol- 
ogists should be aware of the diagnosis. Albino patients 
should be screened with platelet aggregation studies. 
Those who have Hermansky-Pudlak syndrome should 
use sunscreens and avoid medications that alter platelet 
function. Bléeding times should guide intrapartum 
management. Platelet transfusions should be available 
but reserved for those with prolonged bleeding times 
or hemorrhage. 
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Fetal subcutaneous scalp Po, and abnormal heart rate 


during labor 
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Intrapartum fetal heart rate and subcutaneous scalp Po, were continuously measured with a combined 
electrocardiogram—Po, needle electrode in 34 patients. The incidence of fetal heart rate abnormalities 
increased significantly with decreasing subcutaneous Pos, from 0.8% of the 10-minute periods in which 
subcutaneous Po, was 225 mm Hg to 53% of the periods in which subcutaneous Po, was <10 mm Hg. 


(Am J OssTET GYNECOL 1985;153:565-6.) 
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Little is xnown about fetal oxygenation during nor- 
mal and abnormal fetal heart rate ( FHR) in the human. 
The development of a small electrode for continuous 
measurement of the Po, of fetal scalp subcutaneous 
tissue and the fetal electrocardiogram (Fig. 1), as pre- 
viously described,’ gave us the opportunity to study 
fetal oxygenation during normal and abnormal FHR. 

Thirty-four patients were studied, 24 of whom were 
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Fig. 1. The scalp electrode for recording fetal subcuten2 ms 
Po, and the electrocardiogram. The oxygen needle-elet-ote 
is mounted in the center of the spiral. 


considered to be at high risk. Mean cervical dilzaton 


at the time of application of the electrode was ZE cm’ 
(range, 1.5 to 4 cm). The recordings were contrusd - 


in all patients until delivery, except for four whc were 
delivered by cesarean section. Mean recording tire -~vas 
3.2 hours (range, 0.8 to 5.8 hours), excluding thear ical 


` ‘30 minutes of each recording allowed for stabilation 
of the Po, electrode. The Po, electrodes were calilrated ` 


before and after each experiment’; when the differs ce 
exceeded 10%, the recordings were discarded. ` 

-FHR was olna with use of the criteria deszr bed 
. by Hon and Quilligan,’ but baseline FHR varābilty 


was not taken into account. The following FHR pat: 
terns were classified as abnormal: moderate and exere. 


variable decelerations, all types of late decelerxatiicns 
and baseline tachycardia (>180 min~'), and bradrcar- 
„ dia (<100 min`’). For comparison of FHR an] a-b- 
cutaneous Pox, all recordings were divided into perizds 
of 10 minutes. Once an abnormal FHR patte-r oc: 
curred during a 10-minute period, this period wzs zas- 
sified as abnormal. Fetal subcutaneous Po, fora 10- 
_ minute period was calculated as the mean of su» uza- 
‘ neous Po, values read at 1-minute intervals, and sub- 
` sequently classified in one of the following ranges: = 0, 
10 to 14, 15 to 19, 20 to 24, and >25 mm Hg. 
The incidence of FHR abnormalities increas: € sig- 


nificantly with decreasing subcutaneous Pos, from # 8%: 


of the 10-minute periods in which subcutaneoas To, 
‘was 25 mm Hg or higher to over half (52%) >? the 
periods in which subcutaneous Pc, was below “0 mm 
Hg (Table 1). ` 
Transient variations in subcutaneous Pos asscczted 
with uterine contractions were commonly obser7ad, 
with the most consistent pattern being a small inicial 
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Table I. Relationship between subcutaneous 


Po, and FHR* 











Subcutaneous n Periods with 






Po, abnormal 
(mm Hg) 
225 118 l 0.8 
20-24 177 20 11.3 _ 
15-19 ‘116 32 27.6 
. 10-14 i 50 20 40 
' <10 93 48 52 








*There is a significant increase in abnormal FHR with fall- 
ing subcutaneous Po, x? = 79.9, df = 4, p < 0.001). 


rise in Po, during the first half cf a contraction, fol- 
lowed by a subsequent fall in subcutaneous Po, below 
the level prior to that contraction. In general, these 
variations in subcutaneous Po, were obseryed during 
normal FHR patterns, as well as during abnormal ones, 
and the ‘transient fall in Po, did not exceed 5 mm Hg. 
However, severe variable and late decelerations of FHR 
and baseline bradycardia were usually accompanied by 
a temporary fall in subcutaneous Po, of more than 5 
mm Hg, and under these circumstances, subcutaneous 
Po, sometimes approached zero. 

The present study indicates that subcutaneous Poy, 
levels over 20 mm Hg are seldom (7%) associated with 
abnormal FHR patterns, in contrast to lower subcuta- 
neous Po, values (38.6%), and that abnormal FHR pat- 
terns indicate low subcutaneous Pos. Similar findings 
have been reported with the transcutaneous Po, elec- 
trode.* The transient fall in subcutaneous Po, associ- 
ated with uterine contractions was described in an ear- 
lier report,' and is most likely the result of a reduction 
in placental oxygen transfer. Late decelerations were 
accompanied either by’a greater transient decline or- 
by.a constant low subcutaneous Po, level. These find- 
ings are in agreement with experimental studies’ which 
showed that late decelerations are the result of hy- 
poxemia. 


We’ are indebted to the staffs of the delivery suites 
for their helpful cooperation. 
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Fetal acoustic stimulation testing: A retrospective experience 
with the fetal acoustic stimulation test 


Carl V. Smith, M.D. „Jeffrey P. Phelan, M.D., Richard H. Paul, M.D., and 


Paula Broussard, R.N. 
Los Angeles, California 


The nonstress test is of accepted value in the surveillance of high-risk p'egrancies. In order to improve 
the efficiency of testing, the authors retrospectively evaluated the adjunctive use of acoustic stimulation 
testing (FAS-TEST) in 1241 patients who underwent 3464 antepartum fetal heart rate tests. The results 
were compared to those in the previous 6 months during which time 1307 patients underwent 3573 
nonstress tests. The frequency of nonreactive tests was 12.6% in the acnstress test grcup and 6.1% in 
those patients who underwent the FAS-TEST. The antepartum fetal death retes were not significantly 
different when the two groups were compared. The FAS-TEST decreases the percentage of nonreactive 
tests in a high-risk population and, as a consequence, may reduce the testirg time. (AM J OBSTET GYNECOL 


1985; 153:567-8.) 


Key words: Fetal heart rate, antepartum testing, acoustic stimulation 


Antepartum fetal heart rate testing, specifically non- 


stress testing, is of accepted value in the antenatal sur- 
veillance of high-risk pregnancies. Two inconveniences 
encountered when evaluating pregnancies by means of 
nonstress testing are (1) a prolonged test time of pos- 
sibly 40 minutes and (2) a falsely nonreactive test due 
to the state of fetal arousal. Any approach which would 
shorten the testing time and minimize these inconve- 
niences would be advantageous to the patients and to 
those who provide care. Acoustic stimulation of the 
fetus has been suggested as an adjunct to improve the 
efficiency of antepartum fetal heart rate testing.’ 
From July through November, 1984, the fetal acous- 
tic stimulation test (FAS-TEST) was used adjunctively 
in the antepartum fetal testing urit at our institution. 
High-risk gravid women were monitored by Doppler 
technique to establish a baseline feral heart rate (F HR). 
If after 10 or 15 minutes, fetal movement and/or FHR 
accelerations were not observed, acoustic stimulation of 
the fetus was instituted. A model 5C Electronic Arti- 
ficial Larynx (EAL; Western Electric, Bell Telephone) 
was applied ta the maternal abdomen overlying the 


fetal vertex. This device was described by Birnholz and _ 


Benacerrof* for research on fetal hearing. Stimulation 
from | to 5 seconds was accomplished, Sound pressure 
levels, measured at 1 M in air, averaged 82 dB. Spectral 
analysis of the EAL revealed a fundamental frequency 
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` Table I. Antepartum fetal heart rate testing, 


effect of adjunctive acoustic stimulation 


(2AS-TEST) 
January-June, | July-November, 
1984 1984 
Tests performed 3573 3464 
Fatients tested 1307 1241 
MNonreactive tests 452 (12.6%) 212 (6.1%) 
Nonreactive test repeated 156 (34.5%) 50 (23.6%) 


Fersistently nonreactive test 43 (27.6%) 12 (24%) 
Antepertum fetal death 0.84 L154 
rate/10C0 





*Adjunczive acoustic stimulation used. 
tx’ = 0.005, p > 0.1.. 


_Of approximately 80 Hz, and harmonics that ranged 


from 2) to 9000 Hz were also present. 
A reactive test was defined as the presence of two or 
more accelerations of the FHR of at least 15 bpm that 


tasted for at least 15 seconds in a 10-minute window. 


Ifafter 40 minutes, criteria for a reactive nonstress test 
were not met, the patient was managed according to 
existing protocol. 

Table I shows a comparison between two periods of 
time, the. Arst without’and the second with adjunctive 
acoustic stimulation. The indications for testing were 
similar in the two groups. There was a 48.4% reduction 
in the rumber of nonreactive tests. The percentage of 


| tests repezted was reduced, but by a smaller amount. 


Tne percentage of.persistently nonreactive tests ap- 


` peared to remain constant. The comparison of the an- 


te>artum death rates (within 7 days of a reactive test) 
revealed no significant difference between the two 
groups. 
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These data compare favorably with those repe red 
by Serafini et al.' who, in a nonrandomized fasainn, 
contrasted the application of acoustic stimulation. vain 
the nonstress test. They found no significant diffexeace 
between the two testing groups in the incidences zf 
intrapartum fetal death, low Apgar scores, antepartum 
death, and fetal deaths. 


Although retrospective in nature, our prelimmary.. 


data indicate that the FAS-TEST decreases the per- 
centage of nonreactive tests in a high-risk populsticn. 
The exact mechanism for this effect is unknowr, zut 


may be related to changes in the behavioral state cf ice 


fetus. There was no apparent change in the pred-c-ne 
value of a FAS-TEST compared to the standard nzn- 
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stress test. Based on these preliminary observations, a 
prospective randomized clinical investigation is cur- 
rently underway. - 

The FAS-TEST will be evaluated with regard to (1) 
predictive reliability, (2) the incidence of nonreactive’ 
tests, and (3) the average time to achieve a reactive test. 
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Serum unconjugated estriol level as a predictor of 


pulmonary maturity 


William S. Stovall, M.D., Edward E. Dashow, D C. and John A. Read, M.D. 


Tacoma, Washington 


Lack of respiratory distress syndrome in infants delivered =fer the maternal serum estriol value attained 
215 ng/ml was investigated. In 91 cases after 34 week’ estation no lecithin-sphingomyelin ratio <2.0 
was found where the serum estriol level was 215 ng/m erd no respiratory distress syndrome in the 
patients delivered <3 days from amniocentesis. (AM J CB3-=T GYNECOL 1985;153:568- 9.) 


Key words: Estriol, lecithin- -spingomyelin ratio, esciratory distress Syndrome, pulmonary 


maturity 


Maternal serum unconjugated estriol levels Fave 
been used to indicate fetal well-being. Buster -t al.’ 
demonstrated in normal pregnancies a charact=rztic 
rise or surge in serum unconjugated estriol levels a 35 
to 37 gestational weeks. Furthermore, serial +s riol 
levels were used to predict the gestational age =f -he 
pregnancy.” * This rise or surge is believed attribatatle 
‘to accelerated steroidogenesis in the fetal adrenal zEnd 
normally occurring at this time in gestation. Witn this 
increased steroid production and thus increasing Teal 
exposure to cortisol, there is thought to be a smkr 
increase in pulmonary surfactant production.* Cim cal 
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experience at our institution had shown that no infant 


born to a mother with a serum unconjugated estriol 
level =15 ng/ml, the approximate mean level indicating 
term,’ has developed idiopathic respiratory distress 
syndrome. These observations, coupled with the ob- 
servation that the serum estriol surge always follows 
chronologically the rise in pulmenary surfactant, led 
us to investigate the relationships between the serum 
unconjugated estriol value and pulmonary maturity as 
reflected by the lecithin-sphingomyelin (L/S) ratio and 
the incidence of respiratcry distress syndrome. 
Patients undergoing amniocentesis between Septem- 
ber, 1982, and February, 1984, at Madigan Army Med- 
ical Center for obstetric indications who had a serum 
unconjugated estriol level determined before or within 
24 hours after the amniocentesis were included in the 
study. Estimated gestational age at amniocentesis was 
determined by last menstrual period, clinical land- 


` marks, and serial ultrasonograms when available. 


Serum unconjugated estriol levels were determined 


we 
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Fig. 1. Relationships between L/S ratios and serum unconju- 
gated estriol values obtained at the time of amniocentesis after 
34 weeks’ gestation. 


with the Estriol-Squibb Radioimmunoassay kit. The 
L/S ratios were determined by the chromatographic 
method of Borer and Gluck. 

Respiratory distress syndrome was defined as the typ- 
ical clinical and x-ray picture combined with the re- 
quirement for supplemental oxygen as determined by 
the neonatologist. 

A total of 115 cases were collected in which the estriol 
level was determined between —3 and +1 days of the 
amniocentesis or the serum estriol value was +15 ng/ 
ml at any time prior to the amniocentesis. In 43 patients 
an estriol value of 215 ng/ml and an L/S ratio of =2.0 
was found. There were 50 patients with an estriol value 
<15 ng/ml and an L/S ratio of >2.0 and 22 patients 
with an estriol] value <15 ng/ml and an L/S ratio <2.0. 
No patients had an estriol value of >15 ng/ml and an 
L/S ratio <2.0. 

Where the test might be expected to be most valid 
(234 weeks), 91 patients met selection criteria (Fig. 1). 
No patient with an estriol level of >15 ng/ml had an 
L/S ratio of <2.0/1. This relationship is significant (x? 
test; p < 0.05). In 80 cases, in which patients were de- 
livered of infants within 3 days of amniocentesis, no 
respiratory distress syndrome occurred with a maternal 
estriol level of #15 ng/ml. There were five cases of 
respiratory distress syndrome, and in all the maternal 
estriol values were <8.9. However, in five of eight with 
levels of <6 ng/ml and 17 of 19 with levels of 6.0 to 
9.9 ng/ml no respiratory distress syndrome occurred. 

Analysis of relationships between estriol values of 
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215 ng/ml at =34 gestational weeks and prediction of 
an L/S ratio =2.0 demonstrated a sensitivity of 45.9%, 
specificity at 100%, and test efficiency of 49.5%. For 
predicting the lack of respiratory distress syndrome 
beyonce 34 gestational weeks the sensitivity was 40%, 
the specificity was 100%, and the efficiency was 43.75%. 

Within the limits of the data presented, an uncon- 
jugatec serum estriol level of >15 ng/ml is always as- 
sociated with an L/S ratio of 22.0 or the lack of respi- 
ratory distress syndrome, or both. 

An apparent lack of sensitivity in the test exists, since 
nearly 30% of the cases had an estriol level of <15 ng/ 
ml anc an L/S ratio of 22.0. Much of this has to do 
with the defined level of maturity (15 ng/ml) and the 
reasons for this definition. An estriol level of 15 ng/ml 
indicat2s a pregnancy of 36 weeks or more and is near 
the mean value for 38 weeks. The level chosen must 
be sigrificantly greater than values before the surge, 
considering biologic and assay variations. In addition, 
there is a wide range of normal values for a given ges- 
tationa. age and perhaps 16% of pregnancies’ never 
reach én estriol value of 15 ng/ml. 

Lack. of sensitivity could also be related to the in- 
creasec number of high-risk pregnancies (four with 
intrauterine growth retardation and 25 with preg- 
nancy-mduced hypertension). These groups with po- 
tential placental compromise requiring amniocentesis 
may have low estriol values or have decreasing estriol 
values and a mature L/S ratio at >39 to 40 weeks. Serial 
values night indicate chronically low or falling estriol 
values. 

Estriol determinations probably can be useful in pa- 
tients who either cannot or will not have amniocentesis, 
are between 37 and 39 estimated weeks of gestation, 
ard nezd some indication of pulmonary maturity be- 
fore delivery. Perhaps further study would indicate a 
lower level of estriol that would increase sensitivity with- 
out losing specificity. 
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Electronic fetal monitor paced by maternal 


implanted Pacemaker: 


R. C. Goodlin, M. D., and J. P. iaaa M.D. 
Omaha, Nebraska 


An implanted maternal pacemaker was found to produc = 


f stronger fetal scalp signal than did the fetal R 
_ wave, thus causing the fetal electronic întrapartum mortcr-o record maternal heart rate. The newborn 


infant was ‘healthy and well. (AM J Opstet GyNECOL 1965:13:570-1.) 


Key words: Implanted maternal pacemaker, fetz] heart rate, electronic monitoring 


In 1964, Shouse and Acker’ described a pregnant 


woman with an implanted cardiac pacemaker wip Lad 
an essentially normal pregnancy and delivery. Face- 
makers have since been widely used in pregnant woen 


with symptoms of heart block.? There has beea one. 


previous case reported from Sweden in which the salp 

_ electrode recorded the pulse of the implanted mz eral 
pacemaker rather than the fetal R wave.’ Reported bare 
is another case in which the activity of the neer- 
nal. pacemaker drove the electronic fetal hear rete 
monitor. 
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Case report 

N. S.,a 19-year-old woman, para 0-0-0-0, hada pace- 
maker implanted at age 15 because of advanced second- 
degree atrioventricular block and ventricular ectopy. 
She had no further syncopal symptoms subsequent to 
the implantation of the pacemaker, and the ventricular 
ectopy resolved. Her pregnancy was essentially uncom- 
plicated, with her pacernaker set at approximately 70 
bpm. 

She was admitted to the hospital in late labor at ap- 
proximately the forty-second week of pregnancy, with 


the cervix completely dilated and the vertex at a +2 


station. There was an excessive show of blood and heavy 
meconium staining. The fetal heart rate could not be 
accurately tracked (E of Fig. 1) with the external ultra- 
sonic transducer: An electrode was placed upon the 
fetal scalp under direct vision. A fetal heart rate that 
varied between 60 and 68 bpm was recorded with the 
internal. monitor (J of Fig: 1). The rate was synchronous 
with maternal heart rate. The scope of the monitor 
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Fig. 1. Brief fetal heart rate recording obtained during second stage of labor. E refers to recording 
with external ultrasound transducer, aac Prefers to recording from fetal scalp ‘electrode. 
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showed that the pulsé of the pacemaker was at a higher 
voltage than the fetal R wave. A low forceps delivery 
was accomplished, and the immediate heart rate of the 
newborn infant was above 100 bpm. There was no me- 
conium below the infant’s vocal cords, and the placenta 
showed an adherent blood clot that covered approxi- 
mately 15% of the maternal surface of the placenta. 
The scalp electrode was inserted on the scalp, and the 
infant did well. The maternal electrocardiographic re- 
cording from a single chest lead suggested normal func- 
tion of the implanted pacemaker. 


Comment 


When the electronic fetal monitor records the ma- 
ternal electrocardiogram from the fetal scalp electrode, 
it usually means that the fetus is dead: Electronic fetal 
monitors pass the fetal scalp signal through a band-pass 
filter, but they usually will select the maternal R wave 
for counting rather than the fetal signal if it has the 
highest voltage. In this case, the apparently normal 


Maternal pacemaker 


Vera maternal pacemaker transmitted its pulse 
a higher voltage than the fetal R wave to the fetal 
ae The ‘clinical significance is that cases in which 
there iza maternal pacemaker can be the exception to 
the ru.z that the fetus is “dead” when the maternal 
hzart rete is recorded by the fetal scalp electrode. The 
lizeratu e suggests that, even though the maternal heart 
rate is relatively fixed i in many of these cases of maternal 
atriovemtricular block, i in the absence of severe mater- 
nal syncopal symptoms, the fetal outcome is good.’ 
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Thrombosis due to permanent pacemaker and 


oral contraceptives 


Martha F. Halub, P.A.-C,, G. Robie, M. Dy; and Linda F. Deere, M.D. 


Oklahoma oy Oklahoma 


Upper-extremity deep venous thrombosis, an uncommon complication of ora contraceptive therapy, has 
not been described in patients with permanent pacemakers. The following cese, clearly related to initiation 
of oral contraceptive therapy, points out peshaps another small but significa” patient population in which 
this method of birth control is contraindicated. (AM J Opsret GYNECOL 1985;1 =3:571-2.) 


Key words: Thrombosis, oral con:raceptives, permanent pacemaker 


Deep venous thrombosis of pelv:c and lower-extrem- 
ity veins is a well-recognized complication occurring in 
a small number of women on a regimen of oral con- 
traceptive therapy. Thrombosis of upper-extremity 
veins occurs rarely and accounts for only 1% to 2% of 
all patients with deep venous thrombosis.” Upper-ex- 
tremity venous thrombosis occurring at a pacemaker 
insertion site in patients using oral contraception has 
not, to our knowledge, been reported. 
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Case report 


A 22-year-old nulliparous woman was diagnosed as 
having sick sinus syndrome in September, 1982. She 
had bezn treated, without complication, by a demand: 
paceme er placed via the right subclavian vein. In Sep- 
tember 1984, she presented 2 weeks after being placed 
on a regimen of oral contraceptive therapy (Nordette, 
0.15 mz of levonorgestrel and 0.03 mg of ethinyl es- 
traciol) with a 1-week history of progressive right up- 
per-extremity nonpitting edema, cyanosis, tenderness, 
aching, and swelling above the right breast. There was 
no past history of phlebitis. She denied any history of 
trauma and did not smoke cigarettes. Physical exami- 
nation revealed marked swelling over the right anterior 
chest well above the breast, extending from midline to 
axila acd including the right arm. A palpable, tender 
ayil_ary vein and a right subclavian vein demand pace- 
maker were also noted. Following evaluation, oral con- 
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traceptives were discontinued and heparin therapy ~as 
initiated for presumptive diagnosis of subclavian ad 
axillary vein thrombosis. Within 4 days her symptens 
had completely resolved and she has remained asyw.>- 
tomatic for 2 months. 


Comment 


Deep venous thrombosis of the upper extremity has 
been documented occasionally as a result of local aceze 
trauma. Many cases are believed to be of the “ef owt 
thrombosis” type (Paget-Schroetter syndrome). H 
others are believed to be related to thoracic outlet srzi- 


drome with initial extensive compression of the sud- | 


clavian vein as it passes between the first rib and clavicle, 
causing chronic trauma to the vein wall.!:? 

The triad of nonpitting edema, aching pain, and m=t- 
tled cyanosis is present in most cases of deep verzus 
thrombosis of the upper extremity. Easy arm faig- 
ability with activity, intermittent tingling, and versns 
prominence of the upper arm are often seen. One tk:rd 
of patients have a palpable venous cord in the axila, 
upper arm, or supraclavicular area. > Contrast veroz- 
raphy is the most reliable diagnostic test used to darı- 
onstrate the site of thrombosis and its extent. Most ca32s 
involve partial venous occlusion, thus, although Depo 
ler studies are helpful, they may not be diagnostic 

Heparin therapy, elevation of the extremity, hzzt, 
and rest are recommended. In.some studies mild.-:e- 
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sidual chronic claudication has been noted in as many 
as 65% to 75% of patients managed by medical therapy 
without surgical thrombectomy.' To date, neither an- 
ticoagulant medical therapy nor surgical therapy has 
proved superior in decreasing long-term morbidity or 
mortality.'* 

On the basis of observations made in this case, we 
believe that oral contraceptive therapy is contraindi- 
cated in women with permanent venous pacemakers. 
If alternate methods of birth control are unsatisfactory, 
the patient must be well educated in the signs, symp- 
toms, and need for immediate evaluation of suspected 
venous thrombosis. Intrauterine contraceptive devices 
may not be a viable alternative because of the potential 
risk of septic embolization. For these special patients, 
we recommend thorough education in the proper use 
of a barrier contraceptive method together with con- 
traceptive foam. This approach, along with early preg- 
nancy termination for method failures, appears to be 
the safest mode of contraception in this select group of 
patients. . 
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Relationship of ‘uteroplacental blood flow to placental 
clearance of maternal plasma C-19 steroids: Evaluation of 


mathematical models 


John W. Senner, Ph.D., Frank Z. Stanczyk, Ph.D., Marc A. Fritz, M.D., and 


Miles J. Novy, M.D. 
Beaverton and Portland, Oregon 


The concept that the placental clearance of maternal plasma dehydroepiandrosterone sulfate through 
estradiol formation is a function of uteroplacental blood flow in women hes been disputed. We obtained 
data on the clearance of maternal plasma dehydroepiandrosterone through placental estradiol formation in 
the baboon and used these data to evaluate some mathematical models of placental clearance. Our 
evaluation shows that the placental clearance of dehydroepiandrosterone is proportional to uteroplacental 


_ blood flow in the baboon. (Am J Opste? GYNECOL 1985;153:573-5.) 


Key words: Uteroplacental blood flow, placental clearance, dehydroepiandrosterone sulfate, 


dehydroepiandrosterone 


Studies of the metabolic clearance rate of dehydro- 
epiandrosterone sulfate arid the clearance of maternal 
plasma dehydroepiandrosterone sulfate through pla- 
cental estradiol formation in pregnant women led to 
the hypothesis that the placental clearance of dehydro- 
epiandrosterone sulfate is a function of uteroplacental 
blood flow.’ ? Clewell and Meschia’® tested this hy- 
pothesis using a nonlinear mathematical model relating 
uteroplacental blood flow (F) to the observed clearance 
(Cos) of maternal plasma dehydroepiandrosterone sul- 
fate through estradiol formation bY the placenta. Their 
equation 


Con = F (1 — exp (—C/F)) (1) 


also contains the parameter C, which they identify as 
the total placental clearance rate of maternal plasma 
dehydroepiandrosterone sulfate through all routes of 


From the Division of Reproductive Biology and Behavior, Oregon 
Regional Primate Research Center, Beaverton, and the Department 
of Obstetrics and Gynecology, Oregon Health Sctences University, 
Portland. 

Supported in part by Grants RR-00163 from the National Institutes 
of Health and HD-06159 from the Netional Institutes of Child 
Health and Human Development. Dr. Marc Fritz was a postdoc- 
toral trainee supported by the United States Air Force. 

Publication No. 1411 of the Oregon Regional Primate Research 
Center. 

Received for publication November 19, 1984; revised July 23, 1985; 
accepted July 26, 1985. 

Reprint requests: Dr. Frank Z. Stanczyk, Oregon Regional Primate 
Research Center, 505 N.W. 185th Ave., Beaverton, OR 97006. 


metabclism. This equation cannot be used to estimate 
F from C,,, without also determining C. In testing the 
validity of the hypothesis, Cos was first assigned a pre- 
viously published mean value (19.3 ml/min) for the 
placental clearance of maternal plasma dehydroepian- 
drosterone sulfate formation through estradicl for- 
mation in normal, primigravid women at term, and C 
was calculated over a wide, arbitrarily chosen range for 
F. Thea, with the use of the best estimate of C (19.7 
ml/min), F was evaluated fora wide range of C,,,. Since 
sore values obtained for F were unrealistically low, it 
was concluded that Cos was not related to uteroplacen- 


. tal ‘flow? 


In turn, the assumption on which the mathematical 
analysis was based, that Coss and C are independent and 
do not vary directly with one another, was questioned 
by Everett et al.“ It was argued that it is likely chat C 
and Co are closely related and that Go is related to F. 
A subsequent effort to evaluate the relationship be- 
tween Cos and C experimentally did support the con- 
tention of a direct relationship but was inconclusive in 
that the difference between the metabolic clearance 
rate of dehydroepiandrosterone sulfate immediately 
prior -and after delivery (used to estimate C) was 
actually lower than the corresponding calculated value 
of Cos in about half of the patients studied.‘ Mare re- 
cencly, Fritz ët al. measured the Ces of maternal plasma 
dehydrpepiandrosterone through placental estradiol 
format:on at three levels of distal aortic blood flow (Qa) 
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Table I. Distal aortic blood flow (Qaa) and the 
.placental clearance of maternal plasma i 
dehydroepiandrosterone through estradiol 
formation (Cas) in four baboons (Fapio anubis) 











k 


(ml/min) 






Cas 


Animal No. (ml/min) 









10788 550 66.8 


200 - 286 
320 46.3 
10789 275. 27.0 
125 11.7 
225 -207 
10795 275 42.4 
140o 22.2 
5 250 35.7 
10796 325 49:1 
-125 18.1 
230 39.8. 





*Q,, was measured by an electromagnetic fowmeter Cow 
was calculated from the product of the metabolic clearance ~ate 
of dehydroepiandrosterone and the fraction of déhydroep an- 

` drosterone clearance that occurs specifically in the placens via 
conversion to‘estradiol.4 The metabolic clearance rate o7 de- 
hydroepiandrosterone and the fraction of dehydroepiarc~o- 

` sterone clearance that occurs in the placenta by conversie to 
estradiol were determined at a steady state, following comn- 
uous intravenous infusion of tritium-labeled dehydroe> n- 
drosterone.and carbon 14-labeled estradiol to the anima: . 


“in Zach of four pregnant baboons and observed zrat 
Cos remained a‘constant fraction of Qa in each animal 


f H „at all flow levels. We used these data (Table I) to cm- 


pare the ability of the Clewell-Meschia model and lirear 
models to relate the Cos of dehydr oepiandrosterone Lo 
uteroplacental blood flow in baboons. 


Since Fritz et al.ë measured distal aortic blood Iw 


(Qaa) at the level of the maternal aortic'bifurcation we 


made the assumption that F is a fixed proportior (k). 
of Qa and substituted kQ,, for F in equation 1. There- 


fore, for the ith flow rate in the jth baboon, 
Cons = kQani (I — exp (~ OK Qaa) +é @) 


- where the ej are statistical error terms. We used the 
. least-squares algorithm of Marquardt’ programmed in’ 
BASIC on a Tektronix 4051. microcomputer to fit this 
and subsequent models to thé data of Table I. Resic-ral 
sums of squares and degrees of freedom for ‘each >f 
the models analyzed by this metnod are showr in 
Table II. 

Equation 2 allows for a unique value of C and < to 
be computéd for each animal. A comparison of the 
sums of squares in Table II shows that equation 2 Fts 
the data significantly (F, = 32.636; degrees of f-2e- 
dom = 7,4; p < 0.01). Restricting the model toa sinale 
value of C. 


Corsy = =u (1 ES exp (= CR Qaa) )) + Gy . 8) 


does not significantly increase the residual sum: bf 
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Table II. Residual sums of squares and degrees 
of freedom after fitting of the.models to the data 












Residual Degrees . 
sums of of 
` Model squares freedom 





Mean. we 2785.94 H 
Nonlinear E 
Eqisation 2 : 47.94 4 
Equation 3 48.77 7 
Equation 3 with single k 401.35 ` 10 
Linear 


Multiple a, multiple b* 66.178 4 
Single a, muctiple b . 69.554 7 
Zero a, multiple bt i © 71.238 8 
Multiple a, single b- 97:406 ` ht 
© Single,a, single b , 430.977: 10 
Zero a, single b . 434.309 ll 





*a = Intercept: b = slope. 
TEquation 4 in text. 


squares (Fy = 0.023; degrees of freedom = 3, 4; p.> 
0.50). Further restriction of the model to a single value 
of k reduces the fit to the data (Fa = 16.867; degrees 
of freedom = 2, 7; p< 0.01). The values of the pa- 


-rameters of equation 3 resulting in the best fit to the 


data of Table I ere C = 165 ml/min (SE = 38, degrees 
of freedom = 7) ahd the following values. of k: animal 

10788, k = 0.138; animal 10789, k = 0.096; animal 
10795, k = 0.152; animal 10796, k = 0.163; average 
k = 0.137. The fact that a single k value gives a sig-' 
nificantly poore? fit to the data than multiple values of- 
this parameter indicates that animals differ in their 
values of k. This could be due to variations iri the an- 
imals themselves or in the placement of the blood flow- 
meter transducer. We conclude that the Clewell and 
Meschia equation provides a satisfactory explanation of 
the variation in the placental clearance of maternal 
plasma dehydrozpiandrosterone through éstradiol for- . 
mation as a function of Qa in the baboon (R? = 0.98). 

- We found that in the baboon C is much larger than 
normal physiolcgic values of Cow, in contrast to Clewell 
and Meschia’s estimation of C for dehydroepiandro- 
sterone sulfate in the human. When this variation oc- 
curs, the Clewell and Meschia equation converges to 
the prediction that C,,, is linearly proportional to utero- 
placental blood Jow. We therefore applied six different 
linear regression models to the baboon data of Table I 
and compared -he best fitting of these models to the 
Clewell and Meschia curve. The six models were ob- 
tained by fitting the intercepts to zero, a single common 
value, or a unique value for each animal and requiring . 
all slopes to be parallel or allowing a unique slope for 
each animal, Residual sums of squares and degrees of 
freedom for these six models are listed in Table II. The: 
model with, zero intercepts and a unique slope for each 
animal, 
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Cosi a b,Qasi + &; (4) 


results in the best fit as measured by the lowest residual 
mean square. No significant improvements in fit were 
obtained by adding an intercept (F, = 0.159; degrees 
of freedom = 1, 7; p> 0.50) or intercepts (F, = 
0.076; degrees of freedom = 4, 4; p > 0.50) to this 
model, but the multiple slope model (equation 4) fits the 
data significantly better than the single slope, zero in- 
tercept model (F, = 13.610; degrees of freedom = 3, 
8; p < 0.01). Hence Cos does appear to vary directly 
with Q,,, although the constant of proportionality, b, 
differs among animals. This constant has the follow- 
ing values: animal 10788, b = 0.126; animal 10789, 
b = 0.095; animal 10795, b = 0.150, animal 10796, 
b = 0.157; average b = 0.132. Since Cos is determined 
so that it reflects flow through the placenta, the b; re- 
semble the k; of equation 3 in representing the pro- 
portion of measured blood flow reaching the placenta. 
The best version of the Clewell and Meschia model, 
equation 3, does fit the baboon data of Table I better 
than the strictly proportional relationship of equation 
4, but the difference is not large enough to have con- 
fidence in that conclusion (F, = 2.523; degrees of free- 
dom = 1, 8; p> 0.10). 

In summary, placental clearance of dehydroepian- 
drosterone through estradiol formation is proportional 
to uteroplacental blood flow in the baboon. This finding 
differs from Clewell and Meschia’s conclusion that the 
placental clearance of dehydroepiandrosterone sulfate 
through estradiol formation is not flow-dependent in 
pregnant women. The most likely explanation for this 
discrepancy is the high placental clearance/placental 
blood flow ratio of dehydroepiandrosierone in the ba- 
boon (approximately 50/50 = 1.0) compared to the low 
clearance/flow ratio of dehydroepiandrosterone sul- 
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fate in the human (approximately 20/500 = 0.04). 
Thus steroids such as dehydroepiandrosterone and an- 
drostenedione (which is rapidly cleared in pregnant 
womer) are likely to be more sensitive indicators of 
uterop.acental blood flow than the more slowly cleared 
dehydroepiandreasterone sulfate. 
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Effect of calcium supplemeriation on the vascular sensitivity 
to angiotensin II in pregnant women 


Noriyoshi Kawasaki, M.D., Kazuo Matsui, M.D, Wasaharu Ito, M.D., 
Toshimitsu Nakamura, M.D., Toshihiro Yoshimura, M.D., Hidetaka Ushijima, M.D., 


and Masao Maeyama, M.D. 
Kumamoto, Japan 


Pregnant women destined to develop pregnancy-induced Tpertension lose refractoriness to the pressor 
effects of infused angiotensin II. The effect of calcium supplementation on the vascular sensitivity to 
angiotensin li was investigated in pregnant women. We acrinistered orally 600 mg of calcium L-aspartate 
daily to 22 pregnant women from 20 wesks of gestatior tb delivery. The values for the effective pressor 
dose of angiotensin If in the calcium-supplemented wormer were compared with those in 72 
nonsupplemented pregnant women. The vascular sens iJa was significantly decreased after calcium 
supplementation. The values for the effective pressor d 2f angiotensin II in the calcium-supplemented 
patients were 18.1 + 1.2 ng/kg/min at 20 weeks of ge@etcn, 32.2 + 2.6 ng/kg/min at the twenty-sixth 
week, 41.1 + 3.4 ng/kg/min at the thirtieth week, and 25= + 2.9 ng/kg/min at the thirty-sixth week 
(mean + SEM), while those in the nonsupplemented prtiatis were 17.3 + 1.2, 17.7 + 1.6, 17.6 + 1.2, 
and 15.0 + 1.6 ng/kg/min, respectively. Assessmeni of t: e changes in the effective pressor dose of 
angiotensin Íl in the individual patients indicated that ths 22-centile changes from 20 weeks of gestation in 
the calcium-supplemented patients were also significarsly g-eater than those in 22 nonsupplemenied 
patients. These findings suggest that calcium supplement on tends to reduce the vascular sensitivity in 
pregnancy. The present dosage of calcium did not affect he blood chemical parameters and did not 
reduce the blood pressure. The incidence of pregnancy-ir duced hypertension in the calcium-supplemented 
patients was 4.5%, which was smaller than that (21.2% Ñ he nonsupplemented patients. Although there 
is no clear explanation of the mechanisms involved in xch an effect of calcium, the present results do 
provide evidence to support the idea that oral calcium tax can prevent the onset of pregnancy-induced 


hypertension. (AM J OBSTET GYNECOL 1985;153:576-82_ 


Key words: Calcium supplementation; calcium, <:etary; vascular sensitivity; angiotensin 
sensitivity test (AST); pregnancy-induced hyper-easion (PIH); preventive medicine 


The etiology of pregnancy-induced hypertensbr re- 
mains obscure. Treatment has been empirical ard zne 
only known cure is termination of pregnancy.” Nev- 
ertheless, the discovery of means of preventing tae Ze- 
velopment of pregnancy-induced oypertension is =x- 
pected. 

We previously reported that normal pregnanc’ 5 as- 
sociated with a loss of vascular responsiveness © :ne 
pressor effects of infused angiotensin IT and confrued 
the findings of other workers.” Such refractorire £ to 
angiotensin II can be seen as early as midpregrarcy. 
In contrast, women who are destined to develop pr=g- 
nancy-induced hypertension reveal an increased 3=n- 
sitivity to infused angiotensin II several weeks Lezore 
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the onset of the first clinical symptoms.’ Several inves- 
tigations have suggested that the angiotensin II sensi- 
tivity test is available to screen for pregnancy-induced 
hypertension.” * Although the reasons for the de- 
creased vascular reactivity to angiotensin I] in normal 
pregnancy and for the loss of such refractoriness in 
women destined to develop pregnancy-induced hyper- 
tension are not yet clearly understood, it seems that the 
loss of vascular refractoriness to angiotensin II may 
play one of the most important roles in the pathogenesis 
of pregnancy-induced hypertension. 

It has been reported epidemiologically that the in- 
cidence of eclampsia in populations with a low calcium 
intake was high, whereas populations with a high cal- 
cium intake, such as the Guatemalan and Ethiopian 


populations, demonstrated a low incidence of eclamp- 


sia.° It has also been reported that the blood pressure 
in pregnant women can be reduced by oral calcium 
administration.’ 

The aims of the present study were to evaluate (1) 
the effect of calcium supplementation on the vascular 
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Fig. 1. Values for the effective pressor dose of angiotensin II in the control group (0) (n = 72) and 
the calcium-supplemerted group (@) (n = 22) during pregnancy. The values are expressed as 
the means + SEM. Significant differences compared to the control group: * = p< 0.001; 


** = p < 0.005. 


sensitivity to angiotensin. IT and (2) the preventive role 


` of calcium in pregnancy-induced hypertension. 


Material and methods 


Twenty-two women who were chosen from among 
the outpatients of the obstetric clinic of Kumamoto Uni- 
versity Medical School Hospital were supplemented 
with calcium tablets every day after an initial angioten- 
sin II sensitivity test at 20 weeks of gestation until de- 
livery. Informed consent for the present study was ob- 
tained from all participating patients before entry. The 
mean age of the group, which included 10 primiparous 
women, was 28.2 years (range 21 to 39 years). As a 
control, 72 pregnant women whe had not taken any 
calcium tablets were chosen from among the outpa- 
tients. The mean age of this group, which included 53 
primiparous women, was 28.3 years (range 18 to 38 
years). They did not receive any medication except for 
ferrous tablets for anemia. Placebo tablets were not 
administered for ethical reasons. 

The diagnosis of pregnancy-induced hypertension 
was made on the basis of a blood pressure of 140/90 
mm Hg or an increase of 30 torrin systolic blood pres- 
sure or 15 torrin diastolic blood pressure above that 
present earlier in pregnancy; the increase in blood pres- 


sure must have been present on at least two occasions 
6 or more hours apart. 

Calcium supplementation with 600 mg of calcium L- 
aspartate (156 mg of elemental calcium; Aspara-Ca, 
Tarabe Seiyaku Co. Ltd., Osaka, Japan) per day was 
begun after the Arst angiotensin sensitivity test at 20 
weeks of gestation until delivery. At each visit, infor- 
mation on the prescribed daily tablet treatment was 
collected by questioning the patients randomly. Patients 
not taking the prescribed calcium tablets accurately 
were excluded. 

The angiotensin sensitivity test was carried out by a 
modification of the method of Gant et al." As a rule, it 
was performed in the morning in a quiet room. The 
patients were placed in a supine position and tlted 
about 15 degrees to avoid the hypotensive supine syn- 
drome. Blood pressure was measured from the right 
arm by means of an automatic sphygmomanometer 
(BP-203, Nippon Kolin Co. Ltd., Tokyo, Japan) at 1- 
minute intervals. After the diastolic blood pressure had 
become constant, an intravenous infusion containing | 
ug of angiotensin H amide (Hypertensin, Ciba-Geigy 
Ltd., Basel, Switzerland) per milliliter of 5% dextrose 
in water was given with an infusion pump (IVAC 530, 
Ivac Corporation, San Diego, California), and the in- 
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Table I. Nutritional assessment of daily. diet in 
control and calcium-supplemented groups 
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~. Table IL: Values for the effective pressor dose 








Control group | Calcium zrcup - 


Energy (kcal) 2007 + 188 2285 + 3 

Protein (gm) 895+ 11.8 93.5 + £3 
Sodium (mg) 4926 + 555 5319 + "Œ 

Potassium (mg) 3218 + 439 3517 + 74 - 
“Calcium (mg) 876 + 193 942 + EF 
Inorganic phosphorus (mg) 1378 + 255. 1419 + 25¢ 


Except where indicated data were obtained for four patents 

in the control group and nine patients in the calcium-sup2le- 

` mented group. Data are expressed as the means + SD. Tere 

_ were no significant differences between the control gro af and 
calcium-supplemented group. 


*Seven cases only. 


fusion rate was increased by small increments every 5 
minutes., The minimum amount of angiotensin T. in- 
fused per kilogram of body weight per minute Izat 
caused a rise in diastolic blood pressure of 20 mer: Hg 
was defined as the effective pressor dose of angio: ersin 


_ IL. The angiotensin sensitivity test was carried >u! at 


20, 26, 30, or 36 weeks of gestation..Among Me 72 
control pregnant women, 22 patients underwent he 
angiotensin sensitivity testat 20 weeks of gestatica znd 
‘one or more times at the other test periods. All of zne 


calcium-supplemented pregnant women nunden nmtee- 


rial testing. 
Nutritional evaluations of the daily diet were made 
by a 24-hour recall method at 30 to 36 weeks cf zes- 


tation. We selected randomly 10 patients in the ca&=:t-m- ` 


supplemented group and 10 in the nonsuppler=a:ed 
group and asked them to note in detail the compes= on 


of the food they ate. Conversions of the food ccn:20- , 
sition were as developed by Resources Council, “apan; ~ 


Science and Technology Agency. 
Just before the angiotensin sensitivity test, blooc =m- 


` ` ples were collected by right antecubital venipurc-ure 


for determination of the serum ionized calcium: «otal 
calcium, total protein, albumin, sodium, potassium. in- 
organic phosphorus, magnesium, creatinine, urie cid, 
alkaline phosphatase, and immunoreactive paratky-2id 


hormone. -The serum ionized calcium concentra on 
‘was measured with a calcium-specific electrode. san- 


dardized to pH 7.40 (Model ICAI, Radiometer Co. 
Ltd., Copenhagen, Denmark) under anerobic an 1 zld 


conditions and analyzed in duplicate immediatel~ Tne ir 


> concentrations of serum, total calcium, total po: rem, 
albumin, sodium, potassium, inorganic phospLcxus, 


creatinine, uric acid, and alkaline phosphatase. vere - 


measured on an SMAC (Technicon Corporation. “ew 
York, New York). The serum magnesium level wa: mza- 


sured by the xylidyl blue method with the Magnes.om_ 
_ B-Test Wako (Wako Pure Chemical Industries, Ld., 






of angiotensin [i during pregnancy ' 


a Calcium group 
Gestational age - 
(ut) ` 





EPD-AII 





2 2% 19.3 + 2.1 18.1 + 1.2 

Q5 15 21022 a 32.7 + 2.6% 
3) 19 186+18 20 41.1 + 3.4# 
35 10 1544+27 20 25.9 + 2.9+ 








EPD-AII = effective pressor dose of angiotensin II, with 
values expressed as the means + SEM in ng/kg/min. ' 


*Sigmificant difference compared’ to the control group: 
p <0.C0l. 


TSignificant difference compared to the control group: 


“p< 0.C05. 


Osaka Japan). The serum immunoreactive parathy- 


‘roid hormone (C-terminal 46-84 fragment) concentra- 


tion was measured in duplicate by radioimmunoassay 
with the PTH Radioimmunossay Kit (Eiken Immuno- 
chemical Laboratory, Tokyo, Japan). 

The data were analyzed for statistical significance by 
Student’s £ test and the x? test. 


Results 
Effects on effective pressure dose of angiotensin II. 


` Angiovensin sensitivity tests were carried out 128 times 


in the control group and 82 times in the calcium-sup- 

plemeated group. Values for the effective pressure 

dose of angiotensin I during pregnancy are shown in _ 
Fig. 1- The effective pressure dose of angiotensin II 

value in the calcium-supplementéd group was 
18.1 + 1.2 ng/kg/min (mean + SEM) before calcium ` 

admin.stration at 20 weeks of gestation, which was not 
significantly different from that in the control group. 
After calcium supplementation, the effective pressure 
dose cf angiotensin II in the treated group was in- 
creased gradually until 30 weeks of gestation and was 
then d2creased at 36 weeks of gestation. The levels were 
32.2 + 2.6 ng/kg/min (mean + SEM) at 26 weeks of 
gestation, 41.1 + 3.4 ng/kg/min at 30 weeks, and 
25.9 + 2.9 ng/kg/min at 36 weeks. These values were 
significantly greater than those at 20 weeks of gestation 
(p < 0 001, p < 0.001, and p < 0.02, respectively). On 
the otier hand, the effective pressure dose of angi- 
otensia II in the control group continued at an almost 
constant level until 30 weeks of gestation and was then -7 
slightl~ decreased at 36 weeks of gestation. The levels _ 
in the control group were 17.7 +.1.6 ng/kg/min 
(mean + SEM) at 26 weeks of gestation, 17.6 + 1.2 ng/ 


. kg/min at 30 weeks, and 15.0 + 1.6 ng/kg/min at 36 


weeks. These values were significantly smaller than 
those in the calctum-supplemented group (p < 0.001, 
p < 0.301, and p < 0.005, respectively). 
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Fig. 2. Effective pressor dose of angiotensin u (EPD-All) ratios when the values at 20 weeks of 
gestation before calcium supplementation were taken as 109% in the control group (0) and the 
calcium-supplemented group (@}. Values are expressed as the mean + SEM. Significant differences 
compared to thé control group: * = p < 0.001; ** = p < 0.C05. 


Nutritional assessments of the daily diet in the control 
group and the calcium-supplemented group are shown 
in Table I. Only four of the 10 su jects in the control 
group and nine of the 10 patients in the treated group 
gave reliable answers, because the 24-hour recall 
method is rather complicated: The data for the diet of 
the calcium-supplemented group were not significantly 
different froni those in the control group. 

In order to examine the changes in vascular sensi- 
tivity to angiotensin II in the individual patients, we 
calculated the effective pressor dose of angiotensin -II 
ratio in each patient, with the value for the initial 
angiotensin sensitivity test at 20 weeks of gestation 
taken as 100%. Of the: 72 nonsupplemented pregnant 
women, 22 patients underwent the angiotensin sensi- 
tivity test at 20 weeks of gestation and one or more 
times at the other test periods. The values for the ef- 
fective pressor dose of angiotensin II in these 22 pa- 


tients were not significantly different from those in the ~ 


72 nonsupplemented pregnant women. The. effective 
pressor dose of angiotensin II values in the 22 control 
pregnant women and 22 calcium-suppleménted preg- 
nant women are listed in Table II, and the effective 
pressor dose of angiotensin II ratios are shown in Fig. 


2. The patterns of change in effective pressor dose of, 


ar-gioteasin II ratios were similar to the changes in the 
values. Tke éffective pressor dose of angiotensin II 
raios in the control group were significantly srialler 
thar. those in the calcium-supplemented group. 
Effect an blood chemical parameters. The blood 
chemicz] Endings in the calcium-supplemented preg- 
nent women were compared with those of eight of the 
72 nontreated pregnant women from whom blood sam- 
ples could be taken serially. The blood chemical pa- 
rameters in the calcium-supplemented women and 
ncnsupplemented pregnant women are summarized in 
Tebe III. The values for each parameter in the two 
groups were not significantly different from each other. 
Clinizal outcome and calcium supplementation. Of 
th= 72 control patients, 66 were followed up until term. 
All patients in the calcium-supplemented group were 
fo lowed up until term. The outcomes of the pregnan- 
cies in hese 66 control patients and 22 calcium-sup- 
plemen:ed. patients are shown in Table IV. No side 
effects of the calcium administration were observed. 
The dosage of calcium did not reduce the blood pres- 
sure, but there was a slight increasé up to the late third 
trimester. The systolic baseline blood pressure levels 


' at the cime of the angiotensin, sensitivity test were 


97.5 + 7.0 mm Hg (mean + SD) at-20 weeks of ges- 
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Table IIT. Blood chemical data during pregnancy 















Gestational age 





Parameter 


Ionized calcium (1.19-1.27 mmol/L*) 


Normal control : (1.17 + 0.01 3 1.20 + 0.02 4: 1204001 4 1.21 + 0.05 4 

Calcium supplementation 1.21 + 0.05 13 1.21003 12 1.18 + 0.03 5 1.20 + 0.03 5 
Total calcium (8.7-10.3 mg/100 ml) i ; : 

Normal control 8.84 + 0.36 5 8.97 + 0.56 6 8.79 + 0.34 7 8.83 + 0.20 7 

Calcium supplementation 9254043 22 894+0.31 21 8804032 20 8894046 21 
‘Albumin (4.1-5.1 gm/100 ml) : a f 

Normal control ' 3.72.4 0.12 6 36542012 .6 3634015 ` 7 3.70 + 0.13 7 

Calcium supplementation 3.74 + 0.25 22 3594021 21 35324020 20 3484028 21 
Magnesium (1.5-2.5 mg/100 ml) Sa ; 

Normal coritrol 1.83 + 0.07 6 1.93 + 0.16 5 1.93 + 0.10 3 1.99 + 0.07 7 

Calcium supplementation 190+ 0.09 22° 1952011 21 1.904010 13 200+012 19 
Immunoreactive PTH (0.5 ng Eq/ml) j 

Normal control, 0.40 + 0.11 6 .30 + 0.08 6 0.35+0.11 -7 0.29 + 0.08 7 

Calcium supplementation 0.32 + 0.11 22 .33 +011 21 0402012 20 0.37012 20 








Data were obtained from eight patients in thë normal control group anc 22 patients in the calcium-supplemented group. Data 
` are expressed as the means + SD. None of the paired daca were sigan} different. 


*Range in normal healthy adult. 


Table IV. Clinical outcomes of pregnancy in 66 cntrol pregnant women followed up to term and in 22 


calcium- -supplemented pregnant women 












Gestational age 


Birth weight 







Incidence of 
pregnancy-induced 
Aypertension* 






Apgar score 











(wk) (1 min). (%) 
Control group 39.0 + 2.1 2971 + 584 8.3 + 1.5 21.2 
Calcium group . 395 £12 3169303 > 8.6 £ 0.7 45 


Data are expressed as the means + SD. There were mo significant differences between the control group and calcium-supple- 


mented group. : 
*¥? test, 0.05 < p < 0.10. 


tation, 99.2 + 7.7 mm Hg at the twenty-sixth vezk, 
99.9 + 8.2 mm Hg at the thirtieth week, and 


105.6 +. 9.5 mm Hg at the thirty-sixth week; bas2ne | 


diastolic blood pressure values, were 46.8 + 2.3, 


51.0 + 6.7, 53.9 + 6.8, and 56.3 + 8.7 mm Hg. re- 


spectively. These blood pressure levels for the calcam- 
supplemented group were not significantly different 
from those in the control group. There was only zne 
case of pregnancy- -induced hypertension in the cal- 
cium-supplemented patients. This patient had 2<en 
normotensive preceding pregnancy, and hyperter sion 
occurred at 36 weeks of gestation and persisted during 
the 2 months post partum that we were able to fc Row 
up. She was delivered of a 3110 gm infant at 39 weeks 
of gestation. The incidence of pregnancy-inducec hy- 


pertension in the calcium-supplemented patients was’ 


4.5%. On the other hand, 14 of the 66 control patents 
developed pregnancy-induced hypertension. Thus the 
incidence. in the control group was 21.2%, whick. al- 
though larger than that in the calcium-supplemerted 
group, did not represent a statistically significant zif- 


ference between the two groups C = 3.24, 0.05 < 
p < 0.10). 


Comment 
The effects of normal pregnancy on calcium metab- 


- olism have been well investigated and it has been shown 


that pregnancy is generally associated with physiologic 
hyperparathyroidismi.? Various studies have assessed 
the relationship between calcium and blood pressure. 


. Oral calcium intake or administration has been shown 


to reduce the blood pressure in nonpregnant and preg- 
nant: women.” ° Belizan et al” demonstrated that pa- 
tients receiving 2 gm/day of calcium had lower blood 
pressure values throughout the third trimester than 
patients receiving T gm/day of calcium and suggested 
that a fair correlation existed between dosage of cal- 
cium and blood pressure. In the present study, a lower 
dose of supplemented calcium (156 mg/day of elemen- 
tal calcium) produced a significant reduction in vascular 
sensitivity to angiotensin II, which is said to precede an 
alteration in blood pressure without decreasing the 


+ 
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blood pressure. For ethical reasons, we were unable to . 


administer placebo tablets to control pregnant women, 
so we could not exclude a possible effect of L-aspartate. 


However, there are no reports to suggest that L-aspar- - 


tate affects the blood pressure or the vascular sensitivity 
to pressor agents. 
There is wide agreement that loss of vascular re- 


fractoriness to angiotensin I] plays one of the most . 


important roles in the pathogenesis of pregnancy-in- 
duced hypertension. It has been considered, therefore, 
that restoration of angiotensin IJ refractoriness may by 
some means be able to prevent the onset of pregnancy- 
induced hypertension, and discoveries along these lines 
are expected. Several reports have indicated reduction 
of vascular sensitivity to angiotensin IJ in pregnant 
women, Everett et al.’ '' by the oral administration of 
theophylline and by infused 5a-dihydroprogesterone 
infusion and Kaulhausen et al.’? by the oral adminis- 
tration of L-dopa. However, these drugs seem to be 
dubious as regards maternal and etal side effects with 
long-term use for preventing the onset of pregnancy- 
induced hypertension. In the calcium-supplemented 
pregnant women in the present study, the outcomes of 
pregnancy were almost totally successful and side ef- 
fects were not observed. Calcium administration is con- 
sidered to exert little effect on the fetus, since it occurs 
in the body sufficiently and to spare. 

From the viewpoint of prevention, it does not seem 
to be necessary to reduce the bleod pressure. There- 
fore, ingesting adequate calcium may valuable for pre- 
venting the onset of pregnancy-induced hypertension. 


We could not readily assess the effect of calcium sup-_ 


plementation on the blood pressure in the present 
study group, since both the control group and the cal- 
cium-supplemented group included some patients with 
pregnancy-induced hypertension and the incidences in 
the two groups were different. However, the blood 
pressure in the calcium-supplemented patients did not 
decrease from the level at 20 weeks of gestation, so that 
the dosage of supplemental calcium did not appear to 
reduce the blood pressure. Further, it led to a lower 
incidence of pregnancy-induced hypertension in the 
calcium-supplemented group (4.5%) than in the control 
group (21.2%), although the level of statistical signifi- 
cance between the incidences was borderline. The in- 
cidence in the control group appears to be high and 
may have reflected the fact that there were many pa- 
tients with some risk factors of pregnancy-induced hy- 
pertension, such as a family history of hypertension or 
diabetes, a past history of renal disease, hypertension, 
preeclampsia, or endocrinologic disorders, and elderly 
primiparous patients. Nevertheless, similar to the con- 
trol group, many patients with high-risk factors were 
in the calcium-supplemented group. To assess the true 
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prever.tive value of calcium supplementation for preg- 
nancy-induced hypertension, studies with larger num- 
bers oF subjects are in progress at our laboratory. 

There is no clear explanation of the mechanisms for 
such effects of calcium on the vascular system and blood 
pressure, although calcium supplementation may affect 
the calcium homeostatic mechanisms. Parathyroid hor- 
mone, calcitonin, and 1a,25-dihydroxvcholecalciferol 
are known to be major calcium-regulating hormones. 
Belizan et al.” suggested that one possible explanation 
of che effect of calcium on blood pressure involved 
parathyroid hormone, since a partial coefficient cor- 
relation between parathyroid hormone levels and di- 
astolic blood pressure was observed. In the present 
study, the serum immunoreactive parathyroid hor- 
mone -evels were found to be almost constant during 
pregnency. In the literature, the relationship of para- 
thyroid hormone to the vascular system remains con- 
flicting.’* ** Published data concerning the maternal cal- 
citcnin levels in pregnancy are sparse.” There have 
also been few reports evaluating the relationship of 
1la,25-dihydroxycholecalciferol to the vascular system. 
More bas:c research is required to assess the possible 
role of the major calctum-regulating hormones. 

There is one other interesting observation which has 
a bear.ng on the possible explanation of the present 
results Bohr" found that a high calcium concentration 
depressed the vascular smooth muscle response, prob- 
ably by binding to the muscle cell membrane, thereby 
stabilizing it, reducing its excitability, and inhibiting its 
cor:traction, In the case of a slow and low-grade increase 
in the extracellular calcium concentration, such as in 
die-ary calcium supplementation, calcium homeostasis 
may b2 maintained through binding to the cellular 
membrane before the major calcium-regulating hor- 
mones come intc operation. 

In conclusion, we found calcium supplementation to 
be an :mportant factor which can reduce the vascular 
sensitivity to infused angiotensin II. Although the 
mezhanisms of this effect of calcium supplementation 
remair unclear, it is suggested that calcium supple- 
mentation or an increase in dietary calcium intake can 
held to prevent the onset of pregnancy-induced hy- 
pertension. 
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The relationship between fe-al activity and behavioral 
states and fetal breathing movements in nor mal and 


growth es fetuses 


M. A. T. van Vliet, M.D., C. B. Martin, Jr., M.D., 
Nijmegen and Groningen, The Netherlands! 


TG. a M.D., and H. F. R. Prechtl, Ph. D. 


:The incidence of fetal breathing was studied during the, cause of behavioral state observations on 28 low- 
risk fetuses between 32 and 40 weeks’ gestational age and on 12 growth-re:arded fetuses between 36 
and 40 weeks. Real-time ultrasound scanners were used tz detect fetal eye, body, and breathing 
movements, and the fetal heart rate was recorced continously. The mean duration of the observation 
sessions was 110 minutes. The mean incidence of fetal kræathing was greater during periods of fetal 
activity (body and eye movements ‘present, greater heart “aze variability) than during quiescence (body and 


eye movements absent, narrowed heart rate. variability) a 


a =il gestational ages studied in both. low-risk and 


_growth- -retarded fetuses. During periods when‘one of the xate variables (body movements, eye 
movements, heart rate pattern) was in its active condition ~vhile the other two were quiet, or the reverse, 
the incidence of fetal breathing was intermediate betweer those found when all three state variables were 
in agreement. After behavioral states had developed, at S€ and 40 weeks, the. mean incidence of fetal 
breathing i in the low-risk fetuses was greater during active states than during'the quiet state. There was no 
apparent increase in the degree of linkage between fetal >-sathing and othe- expressions of fetal activity 

` after the emergence of behavioral states. (Am J Ostet GxnecoL 1985;153:£82- bee) 


Key words: Fetal behavior, fetal breathing, fetal ma xvements, fetal heart rate, fetal growth 


retardation, real-time ultrasound 


From the Department of Obstetrics and Gynecology, Catholic Tri- 
versity, Nijmegen, and the Department of Developmental Newol- 
ogy, University of Groningen, Groningen. 

Supported in part by The Netherlands Foundation for Medica. Pe- 
search (FUNGO) (Grant No. 13-51-32). 

Received for publication January 4, 1985; revised July 22, T3; 

z- accepted July 31, 1985. 

Reprint requests: C. B. Martin, Jr., M.D., Department of - Obstexric 

. and Gynecology, Clinical Sciences Center, University of Wisecxsin, 

© Madison, WI 53792. : 


5820 : i : 


‘Soon after the rediscovery of fetal breathing move- 


ments, it became apparent that these movements were 


highly related to some other expressions of central ner- . 


-© vous system activity. In fetal lambs after differentiation 


of electrocorticographic activity patterns, continuous 
fetal breathing is limited almost exclusively to periods 
of low-voltage, high-frequency electrocortical activity, 
when eye movements are also present.’ In the human 
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Fig. 1. Summary of the criteria used for defining the behavioral states of the human fetus. 


fetus Timor-Tritsch et al.” observed that fetal breathing 
movements (detected by external tocodynamometry) 
did occur during periods of somatic quiescence but that 
their incidence then was less than when the fetus was 
active. This finding was confirmed by Junge and Wal- 
ter,’ who used real-time ultrasound scanning to detect 
fetal breathing movements. Since in bcth of these stud- 
ies fetal sleep state was defined on the basis of fetal 
body movements and heart rate pattern, it is possible 
that the differences found in the incidence of fetal 
breathing may have been related more to a rest-activity 
cycle than to sleep or behavioral states. 

The human fetus shows periods of increased and 
decreased somatic motility from an early age.*’ Be- 
havioral states, however, are “distinct conditions, each 
having its specific properties and reflecting a particular 
mode of nervous function.”® The state concept implies 
linkage of several physiologic variables. Consequently, 
behavioral state cannot be assigned solely on the basis 
of variations in somatic motility and changes in the fetal 
heart rate, for heart rate is unquestionably affected by 
somatic activity and changes in heart rate may simply 
be the result of quantitative differences in movement. 
Breathing patterns together with somatic motility and 
opening and closing of the eyes are the variables used 
to define behavioral state in the newborn infant.® Since 
breathing is not continuously present in utero, its 
rhythm cannot be used as a criterion for defining be- 
havioral states of the fetus. 

With the demonstration that fetal eye movements can 
be detected by means of real-time ultrasound scannin g’ 
however, it became possible to investigate the presence 
of behavioral states prior to birth by substituting eye 
movements, which are highly state-dependent,’ for 
opening and closing of the eyes. Somatic motility and 
fetal heart rate patterns, particularly the variability of - 
the baseline heart rate, ‘were used as the other state - 


variables. In near-term fetuses, four states could be 
ider.tified that are analogous to states one through four 
of the rewborn infant. Since the criteria used to define 
these states differed from those used in the infant, the 
suff.x F was added to the state designation to signify 
“fetal.” The definitions of these states are summarized 
in Fig. 1. It was found that behavioral states develop 
at 35 ta 38 weeks’ gestational age in the fetuses of low- 
risk multiparous women’ and about 2 weeks lazer in 
the fetvses of low-risk nulliparous women.’ Before the 
emergence of states, the state variables do occur in the 
defined combinations, but the relatively short durations 
and instability of these associations, and the lack of 
synchrceny of change of all three variables at transi- 
tions from one defined combination to another, indicate 
that the linkage between the variables, if present, is 
incomplete. Detailed discussions of the emergence of 
behavicral states are presented in the original publi- 
cations.*® 

The purposes of this study were to investigate the 
influence of behavioral state on the incidence of fetal 
breathing in the term fetus and to observe the effect 
of caanging levels of fetal activity on breathing in the 
preterm fetus before states have emerged. Also, the 
findings in low-risk fetuses were compared with those 
obtained by means of the same techniques in growth- 
retarded fetuses. 

' , ; 

Subjects and methods 

Behavioral state observations were carried out seri- 
ally at 2-week intervals from 32 weeks’ gestation until 
term or. the fetuses of 14 low-risk multiparous women 
and 14 low-risk nulliparous women. Criteria for inclu- 
sion in the low-risk group were singleton pregnancy 
with reliable dates, no maternal medical illness or an- 
tepartum obstetric complication, and no medication 
(other than iron supplements). For the parous women, 
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Table I. Numbers and mean durations of recosdings at'each gestational age from fetuses of low-risk 


gravid women 








Gestational age (wk) 











No. of subjects 


Nulliparous i 6 
Multiparous 13 
Recording time (min) = 
Mean 94 104 


Range 60-129 


60-124 


13 13 7 
14 14 9 
114 115 117 
69-135 76-145 60-138 





Table II. Numbers and mean durations of 
recordings at each gestational age from growth- 
retarded fetuses 





Gestational age (wk) 








No. of subjects 5 7 = 
Recording time (min) 
Mean 121 114 112 
Range 16-128 88-120 93-133 





the prior pregnancy or pregnancies must havz xen 
uncomplicated and ended in the birth of a normel in- 
fant at term. Ten of the 28 mothers smoked. sen 
fewer than 10 cigarettes per day and three betweex. 10 
and 15 cigarettes per day. For various reason same 
fetuses could not be studied at every gestatior al zge 
interval. The numbers of fetuses studied at ea h ges- 
tational period and recording times are summazed in 
Table I. 

Behavioral state observations were also mace pro: 
spectively on 12 additional fetuses. suspected ar.tepar- 
tum of being growth-retarded and having eemal 
birth weights below the tenth percentile for the Burch 
population." The criteria for inclusion in this gr=up, 

` besides clinical and ultrasound findings indicatirg fetal 
growth retardation, were similar to those for tLe bow- 
risk group except that women with mild nonprotzin sric 
hypertension were not excluded. Cases in which con- 
genital anomalies or transplacental infection was sus- 
pected as the cause of the growth retardation rere 


‘excluded. Nine of the 12 mothers smoked, in ec in-. 


stance fewer than 10 cigarettes per day. Seven ercwth- 
retarded fetuses were studied only once; two. t^ ke; 
and three, three times. The numbers of fetuses -tud_ed 
at each gestational period and the recording tines for 
this group are given in Table II. 

All observations were carried out between 7 0J PM 
and 9:30 pM starting approximately 1 hour afer the 
mother had eaten her normal evening meal, te arini- 
mize variations due to maternal food intake anc. drra- 
dian rhythms. The methods used in the fetal befavicral 
state observations have been described previousl izde- 


tail*° and will only be summarized here. Fetal eye, face, 
body, and breathing movements were detected by 
means of two real-time ultrasound scanners (Toshiba 
SAL 20A, 2.4 mHz; Philips Sono Diagnost LA 1012, 
3.0 mHz), positioned respectively to obtain an oblique 
parasagittal section through the fetal face and a trans- 
verse section at the level of the upper abdomen. The 
fetal heart rate was recorded continuously by means of 
a clinical fetal monitor (Corometrics 112 or Toitu MT 
820). The images of the fetal face and eye were stored 
on videotape for later analysis. Fetal body and breath- 
ing movements were recorded verbally on the audio 
channel of the video recorder. 

The videotape was replayed following the observa- 
tion session. Fetal eye and body movements and the 
beginning and end of episodes of fetal breathing were 
marked on the uterine contraction channel of the fetal 
monitor with a five-key event marker. The resulting 
actogram was combined with the heart rate recording 
by means of synchronizing signals placed regularly dur- 
ing the observation session. 

Each of the three fetal behavioral state variables 
(body movements, eye movements, and fetal heart rate: 
pattern) and fetal breathing were analyzed separately 
for condition (parameters for body, eye, and breathing 
movements, presence or absence; for heart rate, pat- 
terns A through D, Fig. 1) with the use of a 3-minute 
moving window advanced in half-minute steps. The 
résult of this procedure was a profile showing the 
changes of each variable between its possible conditions 
(parameters). The three behavioral state variables were 
then analyzed simultaneously to identify epochs in 
which the parameters of all three were present in the 
previously defined combinations (Fig. 1).** 

_ Since the state variables show periodic changes in 
their conditions, specific combinations of parameters 
may occur by chance because of overlap or as a result 
of linkage of the variables. To allow ‘for this, periods 
during which the parameters of the state variables were 
present in the combinations defined in Fig. 1 were 
called periods of coincidence IF to 4F, respectively. 
Epochs during which the parameters of the state vari- 
ables did not fit one of the defined combinations were 
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Fig. 2. Incidence of fetal breathing movements (means + SEM) during :he total recording time in 


the low-risk fetuses. 


called periods of no coincidence. To accept the pres- 
ence of behavioral states, two additional criteria had to 
be met. The first of these was duration of stable asso- 
ciation: The defined combinations of the state variables 
had to persist for a minimum of 3 minutes without 
interruption. The second and more important criterion 
was simultaneity of change. Transitions from one of 
the specified combinations to another had to be com- 
pleted within a maximum of 3 minutes, without a 
longer intervening period of discordant association (no 
coincidence). Only when these two criteria were met 
during the majority of a recording did we deem the 
linkage between variables sufficient to conclude that 
behavioral states were present.** 

Results are presented as means and standard errors. 
The significance of differences was assessed by means 
of the Wilcoxon matched pairs—signed ranks test of 


comparisons within groups, and the Mann-Whitney U 


test between groups. The significance levels aré for two- 
sided tests. Because multiple comparisons were carried 
out (that is, for 32, 34, 36, 38, and 40 weeks), a signif- 
icance level of 0.01 was used. 


Results 


Low-risk subjects. Pregnancy was uncomplicated in 
26 of 28 women classified prospectively into this group. 
Two developed late nonproteinuric hypertension at 36 
and 41 weeks, with highest diastolic pressures of 95 and 
100 mm Hg, respectively. All were delivered vaginally. 


All fetuses in this group had birth weights above the . 


tenth percentile for gestational age and Apgar scores 
of 9 or 10 at 5 minutes. In only one case was the pH 
of umbilical cord blood at delivery below the tenth per- 
centile for low-risk patients at this hospital.” 

There were no significant differences in the inci- 
dences of fetal breathing between the fetuses of nul- 
liparous and multiparous women at the range of ges- 


tational ages studied. Therefore, these two groups were 
combined in the further analyses. Fig. 2 shows the mean 
incidence of fetal breathing obtained with the 3-minute 
window technique, from 32 to 40 weeks’ gestational age. 
The decrease between 38 and 40 weeks was not sig- 
nificant in the 16 fetuses recorded at both times. There 
was also no significant difference in the incidence of 
fetal breathing between the fetuses of mothers who 
smoked. and thos2 who did not. 

The incidence of fetal breathing during epochs of 
coincidence IF (quiescence) and 2F (periodic somatic 
activity, eye movements present), and of no coincidence 
is shown in Fig. &. Fetal breathing was present during 
a smaller proportion of the time in coincidence J than 
in coincidence 2F at all ages studied (p < 0.01). Fetal 
breathing during epochs of no coincidence was inter- 
mediate between these two, being significantly less than 


during coincidence 2F at all ages and greater than dur- ` 


ing coincidence 1F at 34, 36, and 38 weeks (p < 0.01). 
The incidence of fetal breathing during coincidence 4F 
(continual vigorcus body movements) was similar to 
that observed during coincidence 2F. 

Behavioral states were present in 19 of 27 fetuses 
studied at 38 weeks and in 15 of 16 at 40 weeks. The 
incidence of fetal breathing during state IF and 2F 
epochs in these fetuses is shown in Fig. 4. Fetal breath- 
ing was present significantly more of the time during 
stat2 2F than during state JF at both ages (p = @.001). 
No state could be identified during an average of 12% 
of the recording time in these fetuses at 38 weeks and 
4% of the time at 40 weeks. During these epochs the 
incidence of fetal breathing was intermediate between 
those in states JF and 2F, but the only significant dif- 
ference was with the incidence of breathing during state 
IF at 38 weeks (p = 0.01). The incidence of fetal 
breathing during state 4F epochs was similar to that 
during state 2F. : 
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Fig. 4. Incidence of fetal breathing movements (m a3 + 
SEM) during behavioral states /F and 2F and during [ eds 
when no state could be identified in the low-risk fetuses a: 38 
and 40 weeks’ gestational age. 


Eight fetuses did not have states present at 38 -vee<s. 
In these fetuses, the mean incidence cf breathing Fuar- 


ing coincidence 2F (78% + 8%) was similar to thet Fur- 


ing state 2F in the fetuses with states present (B% + 
7%). The incidence of breathing during coincide ace 1F 
in the fetuses that had not developed states was scme- 
what higher than during state JF in the fetuses » th 
states (53% + 18% versus 36% + 9%), but this licer- 
ence was not significant. 

Since the fetal heart rate pattern is often the znly 
clinical documentation of the level of fetal activty, we 
_ analyzed the incidence of fetal breathing during Fetal 
` heart rate patterns A and B (Fig. 5). This was Sen-fi- 


cantly greater during periods when fetal heart ra_e pat- 


tern B (wider variability band width, accelerations, was 
present than during fetal heart rate pattern A (ra-zow 
_ variability band width, no accelerations) at al -Zges 
studied (p = 0.01). 


Growth-retarded fetuses. None of these ruses 


showed any evidence of fetal distress at the time of the 
observation sessions, but-two subsequently developed 
decelerations of the fetal heart rate and were delivered 
by cesarean section in the thirty-sixth and thirty-ninth 
weeks of pregnancy. The rest were delivered vaginally 
between 38 and 42 weeks. The Apgar scores at 5 min- 
utes were 9 or 10 in all cases, and no fetus was severely 


‘acidotic at birth (lowest umbilical arterial pH, 7.18). 


Three birth weights were below the 2.3 percentile for 
gestational age, five between the 2.3 and fifth percen- 
tiles, and four ketween the fifth and tenth percentiles. 
Fig. 6 shows the mean incidence of fetal breathing 
at 36, 38, and 4) weeks in the growth-retarded fetuses 
together with tbe corresponding values for the low-risk 
fetuses. Although the incidence of breathing was lower 
at each age in the growth-retarded fetuses, none of the 
differences was significant (also not at the 0.05 level). 
Fig. 7 shows the incidence of fetal breathing during 
periods of coinc.dence IF and 2F and of no coincidence 
in the growth-retarded fetuses, and Fig. 8 gives this 
incidence for heart rate patterns A and B. The pattern 
of occurrence of fetal breathing in both instances was 


. similar to that observed in low-risk fetuses, but because 


of the smaller rumbers, the significance level was not 


reached. The p values ranged between 0.03 and 0.06. 


Only two growth-retarded fetuses had behavioral states 
at 38 weeks, and three, at 40 weeks. Each of these 
fetuses showed a lower incidence of fetal breathing dur- 
ing state IF epochs than during state 2F periods. 


Comment 

The incidence of fetal breathing reported here ‘is 
much higher than that cited in most other reports. The 
difference is due to our use of a 3-minute moving win- 
dow to assess the presence of fetal breathing as well as 


.. body and eye movements and heart rate patterns. This 


is a smoothing procedure that emphasizes the stable 
properties of the variables and eliminates short-term 
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Fig. 5. Incidence of fetal breathing movements (means + SEM) in the low-risk fetuses during fetal 
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Fig. 6. Incidence of fetal breathing movements (means + 
SEM) in the low-risk and growth-retarded fetuses between 36 
and 40 weeks’ gestational age. 


fluctuations. For the study of behavioral states, these 
stable properties are more important than the transient 
disturbances. The result of this method of analysis is 
that a period of apnea must exceed 3 minutes before 
breathing is said to be absent, whereas most other in- 


vestigators have used much shorter criteria for apnea, | 


usually 6 seconds. While a short burst of fetal breathing 
during a longer period of apnea will not be recorded 
with the use of a relatively broad window, this situation 
occurs much less frequently than interruptions of fetal 
breathing during periods when it is predominantly 
present. 

The incidence of fetal breathing in the growth-re- 


tarded fetuses in this study was not significantly dif- 


ferent from that in the low-risk group. This is at vari- 
ance. with ‘the results in the literature.'* '* The expla- 


nation may lie in differences in the populations studied, | 


since our selection criteria excluded growth retardation 
secondary to severe maternal hypertension and vas- 
cular disease, and other patients with early, severe 
growth retardation were usually transferred to the uni- 
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Fig. 7. Incidence of fetal breathing movements (means + 
SEM) in the growth-retarded fetuses during periods of co- 
incidence IF, coincidence 2F, and no coincidence. 


versity hospital only after fetal distress requiring ter- 
mination of the pregnancy had appeared. Most of the 
growth-retarded fetuses in the study group had the 
typical wasted appearance of disproportionate growth 
retardation at birth, but none was genuinely distressed 
and 10 of the 12 pregnancies in this group were al- 
lowed to proceed to spontaneous termination. Another 
possibility is that use of the 3-minute window may have 


overestimated the incidence of breathing by the 


growth-retarded fetuses to a greater extent than in the 
low-risk group, for Trudinger et al.“ reported that 
scme growth-retarded infants showed short breathing 
episodes with longer apneic intervals than those of nor- 
mal fetuses. Inspection of the recordings from our 
growth-retarded fetuses did not give any indication of 
differences in breathing pattern between them and the 
low-risk group, although we did not specifically mea- 
sure the durations of the apneic periods. 

Fetal breathing was present during a greater pro- 
por-ion of the tine when fetuses were active than when 
ther were quiescent. This was found at all gestational 
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Fig. 8. Incidence of fetal breathing movements (means + 
SEM) in the growth-retarded fetuses during : Fetal he-rt zate 
patterns A and B. 


ages studied in both the low-risk and growth-reamded 
fetuses and with all three indicators of fetal a tivicy: 
coincidence of behavioral state variables, beh:v-c-al 
states, and fetal heart rate patterns. Our results aze “rus 
in agreement with the observations of Timor-Tr-sch 


. et al? and Junge and Walter’ in ‘term fetuses, wacre 


activity state was assessed only from ‘somatic mo-ility 


and heart rate. Also, in the study of Timor-Trtsch ` 
et al., the incidence of fetal breathing during “ir:er- 


mediate sleep”—epochs that did not fulfill the criecvia 
for either active or quiet sleep—was intermedizte be- 
- tween the incidence in active and quiet sleep, as was 
found for epochs of no coincidence in this studs. 

Our observations indicate that there is a linkage he- 
tween fetal breathing movements and other expres- 
sions of fetal activity and quiescence. When feta body 
and eye movements are “on” and fetal heart rate ari- 
ability is increased (coincidence 2F and coincidence"), 
fetal breathing is also “on” a greater proportion.o: the 
time than it is “off.” The reverse applies to penids 
when body and eye movements are “off” and Feart 
rate is stable. During periods of discordant assoziztinn 
(no coincidence), when some variables are “or” aad 
others. “off,” the incidence of breathing was in.erme- 
diate between the levels found in concordant quias- 
cence (coincidence /F) and activity (coincidence 2F or 
4F). This linkage is present before behavioral s.azes 
develop, and in contrast to the linkage among the be- 
havioral state variables themselves, it does not s-e% to 
increase after the states develop; the range cf inci- 
dences of fetal breathing during state ZF in. he 19 
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fetuses with states at 38 weeks was just as wide as that 


during coincidence IF in the eight fetuses without states 


at this age. On the other hand, differences are present 
in the rhythmicity of fetal breathing between states JF 
and 2F,'> demonstrating that breathing is linked to be- 
havioral state before birth, as it is afterward. 

Our findings also indicate that in studies of human 
fetal breathing, the effects of the condition or proce-: 
dure being investigated on other aspects of fetal activity 
must be taken into account, for it is possible that an 
observed change in fetal breathing may be secondary 
to an effect on fetal activity or behavioral state. 
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Inhibition of arachidonic acid metabolism by antipyrine 


and 4-aminoantipyrine 


D. Cohen, J. Corbin, J. P. Figueroa, M.D., P. W. Nathanielsz, M.D., Ph.D., and 


M. D. Mitchell, D.Phil. 
San Diego, Catifornia, and Ithaca, New York 


Antipyrine and 4-aminoantipyrine are used to determine uterine and umbilical b ood flows. When 
administered in vivo, these compounds produce a decrease in uterine contracture activity and maternal 
uterine vein 13,14-dihydro-15-keto-prostaglandin F,,, concentrations. In tnis pap2r we report that they also 
inhibit in vitro activity of prostaglandin synthase in bovine seminal microsomes. (Am J OBSTET GYNECOL 


1985;153:589-90.) 


Key words: Antipyrine, aminoantipyrine, prostaglandin synthase 


Antipyrine and 4-aminoantipvrine are used com- 
monly in the determination of rates of blood flow.'? 
Recently we have shown that administration of these 
compounds to sheep during late pregnancy results in 
a significant diminution in uterine contracture activity." 
Concomitantly there was a reduction in the plasma con- 
centration of 13,14-dihydro-15-keto-prostaglandin F,,. 
It is our belief that antipyrine and 4-aminoantipyrine 
inhibit uterine contracture activity by way of inhibition 
of prostaglandin biosynthesis. To substantiate this hy- 
pothesis we have investigated the effects of antipyrine 
and 4-aminoantipyrine on prostaglandin synthase, that 
is, a microsome-enriched preparation of bovine seminal 
vesicles, Furthermore, we have determined the actions 
of antipyrine and 4-aminoantipyrine on arachidonate 
lipoxygenase activity, another major pathway of ara- 
chidonic acid metabolism. 


Material and methods 


Antipyrine was obtained from three different 
sources: Sigma Chemical Company, Pfaltz and Bauer, 
Inc., and Matheson, Coleman, and Bell. 4-Aminoan- 
tipyrine was obtained from Sigma Chemical Company. 
Actions on prostaglandin synthase and arachidonate 
lipoxygenase were determined ky methods that have 
been fully described and validated elsewhere.** The 
total incubation volume in each method was 1 ml. 
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Effect of Antipyrine and 
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Prostaglandin Synthase 
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Fig. 1. The effects of antipyrine and 4-aminoantipyrine on 
the biosynzhesis of prostaglandin E, by a microsome-enriched 
preparaticn of bovine seminal vesicles. Values for antipyrine 
are the means of duplicate determinations + SEM on each of 
three cifferent batches of the compound. Values for 4-ami- 
noantipyrme are the means of duplicate determinations. 


Results 


Bota antipyrine and 4-aminoantipyrine caused a con- 
centretion-dependent inhibition of prostaglandin syn- 
thase act.vity (Fig. 1). With use of a one-way analysis 
of variance, the inhibition with antipyrine was signifi- 
cant (> < 0.01). No statistical analysis was performed 
for the d-aminoantipyrine data, since measurements 
were only performed in duplicate. In the case of 4- 
amincantipyrine there was a tendency for increased 
synthzse activity at very low concentrations; this stim- 
ulating effect was not evident with antipyrine. There 
was no similar clear-cut effect of these compounds on 
arachidonate lipoxygenase activity over the same range 
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of concentrations (0.15-5 mg : ml~'). Neverthel s.. at 


high concentrations of 4-aminoantipyrine a smal d2- - 


gree of inhibition of lipoxygenase activity was obs-rved 
(data not shown). 


Comment 


These results are consistent with the view thatazt- 


pyrine and 4-aminoantipyrine can attenuate u@dre ` 


` contracture activity by an action on prostaglandir sn- 
thesis. Moreover, the greater potency of 4-aminc azti- 
pyrine with respect to inhibition of prostaglandir sn- 
thesis is consistent with our observation on their rea.ive 
potencies in vivo with respect to inhibition of uterire 
activity. The results of our studies concerning aracim- 
donate lipoxygenase activity are inconclusive but szg- 
gest that the major actions of antipyrine and 4-acu- 
noantipyrine on arachidonate activity are by way of 
actions on the prostaglandin biosynthetic pathway Tze 
inhibitory effects of antipyrine and 4-aminoantipwri-e 
may result from alteration of the balance of prodaz:s 
of the cycloxygenase and lipoxygenase pathways. This 
hypothesis is currently being tested in vivo. In sum- 
_ mary, these results confirm our previous evidence that 
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prostaglandins play a role in the control of contrac- 
tures. They also suggest caution in the use of these two 
compounds, especially 4-aminoantipyrine, to measure 
blood flows in the pregnant animal. 


We thank Dr. Paul C. MacDonald for the use of lab- 
oratory facilities. 
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Relief of pain in first-trimester abortion 


To the Editors: 

I would like to ask Dr. Suprapto and Ms. Reed about 
their article, “Naproxen sodium for pain relief in 
first-trimester abortion” (AM J OBSTET GyNECOL 1984; 
150:1000-1). 

They state they used a 1% lidocaine solution for para- 
cervical block. However, they did not state the amount 
of lidocaine or the amount of time before the procedure 
that the lidocaine was administered. Some physicians 
have found that although lidocaine has a fast onset of 
action, its duration of effect is only moderate. Thus the 
latency time would significantly affect the amount of 
pain perceived. 

In the article they also did not mention any use of 
laminaria as an adjunct to cervical dilatation. In ter- 
mination of pregnancies, patients with very stenotic cer- 
vixes, sharply anteverted or sharply retroverted uter- 
uses, Or previous surgical procedures are helped con- 
siderably by the use of laminaria tents with good success 
rate for a more gentle cervical dilatation and decreased 
pain during the procedure. I wondered if they assessed 
any of their patients for the laminaria and, if so, were 
these patients removed from the study group. 

Suzanne Trupin, M.D. 
Department of Obstetrics and Gynecology 
University of [ltinois School of Clinical Medicine 

at Urbana-Champaign 
190 Medical Sciences Building 
506 South Mathews 
Urbana, Illinois 61801 


Use of intravenous terbutaline to facilitate 
uterine repositioning 


To the Editors: 

We read with interest the report by Kovacs and 
DeVore (Am J] OBSTET GYNECOL 1984; 150:784) of the 
use of intravenous terbutaline to facilitate uterine re- 
positioning in two patients with postpartum uterine in- 
versions. The authors suggested that in the patient with 
uterine inversion but without hemorrhage or signs of 
shock, terbutaline represents an alternative to the use 
of halothane anesthesia for uterine replacement. 

We concur, but since shock and hemorrhage fre- 
quently occur in this obstetric emergency, we have fa- 
vored the use of magnesium sulfate. This tocolytic agent 
is without the undesirable cardiovascular effects of ter- 
butaline, One case in which magnesium sulfate was suc- 
cessfully used for uterine repositioning has been pre- 
viously reported.' Four patients with acute postpartum 
uterine inversion in whom replacement could not be 
accomplished without tocolysis have been treated here. 
Terbutaline was used in two cases, and magnesium sul- 


fate, 2 to 4 gm intravenously over 3 to 5 minutes, was 
used in two others. In each case following tocolytic treat- 
meat, the uterus was repositioned without recourse to 
the use of halothane anesthesia (Catanzarite VA, et al. 
New approaches to the management of acute puerperal 
uterine inversion. Unpublished observations). 

Following uterine replacement, hemorrhage may 
continue until uterine tone is reestablished, and rein- 
version is not uncommon. In one of the cases reported 
by Kovacs and DeVore, oxytocin administration did not 
restore uterine tone for 10 minutes, and in the other, 
vaginal packing and oxytocin were used to maintain 
position. In one of our cases, oxytocin was not adequate 
tc maintain position, and abdominal uterine suspension 
was required. 

Prostaglandin F,, and a synthetic analogue, 15-(s)- 
15-M-prostaglandin-F,, (Prostin-15M), are uterotonic 
agents more potent than oxytocin, at least in the treat- 
ment of postpartum uterine atony.? Theoretical side 
effects are wheezing in asthmatic patients and increased 
blood pressure. Neither of these has been a significant 
problem in reported series. We are aware of one prior 
case in which Prostin-15M was successful in treating 
recurrent inversion following uterine replacement.* In 
four patients so treated here, including three who had 
received tocolytic agents (one of whom had recurrent 
inversion), intramyometrial injection of Prostin-15M in 
doses of 125 to 250 wg resulted in prompt uterine con- 
traction, control of bleeding, and maintenance of po- 
sition after uterine replacement. 

It seems to us that magnesium sulfate might be the 
tocolytic medication of choice when uterine relaxation 
is required in this setting. Further, the use of prosta- 
glandin Fə or Prostin-15M should be considered to 
make the uterus contract well and to maintain it in 
prcper position following repositioning. 

Val Catanzarite, M.D., Ph.D. 
Kent Argubright, M.D. 
Richard Perkins, M.D. 
University of New Mexico School of Medicine 
Detartment of Obstetrics and Gynecology 
2211 Lomas Boulevard, N.E. 
Albuquerque, New Mexico 87131 
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Reply 
To the Editors: 

We would like to thank Catanzarite et al. for œm- 
municating their experience with magnesium sitate 
and prostaglandins. The clinician, when confror-ed 
with the obstetric emergency of an inverted uteris, has 
several options for therapy. The protocol oudired in 
their letter is certainly worthy of consideration. 

Greggory R. DeVore, MLD. 
Women’s Hospital, Room SK 40 ; 
1240 North Mission Road 
Los Angeles, California 90033 


Cephalic replacement for shoulder dystocia. 
To the Editors: 


Dr. Sandberg has described a “potentially r-vlu- 


tionary” method for shoulder dystocia and naraed it 
the Zavanelli maneuver (AM J OBSTET GYNECOL 1935; 
152:479-84). We would respectfully suggest tner it 
might be a bit premature to place a proper name, izat 
is, surname, on an unproven maneuver. Perhaps it 
should be called what it is: cephalic replacement. 

We would like to point out that since 197€ “oar 
women under our care have had a cephalic replac ment 
for severe bilateral shoulder impaction. There we reno 
unusual antenatal complications in these four waman, 
except for one who was a noncompliant insulin-p=n- 
dent gestational diabetic patient. All were at term, end 
the pregnancies were not post dates. The labore w=re 
all normal except for one mildly protracted a: tive 
phase. The second stages were not prolonged Two 
indicated midforcep deliveries were performed far sig- 
nificant terminal fetal distress. 

Before use of cephalic replacement or reducdcn, 
each patient was subjected to at least three distinc-ly 
different techniques for reduction of the severe Eat- 
eral shoulder dystocia: Once it became apparert trat 

the situation was hopeless, a fetal scalp electroce was 
applied and subcutaneous terbutaline, 0.25 mp, ~as 
administered to three of the patients. The head ~as 
easily replaced by use of constant but firm pr<ssure 
with the palm of the right hand while the posterior 
vaginal wall was depressed with the left hand. The ver- 
tex was pushed as far cephalad as possible and kef in 
that position, usually zero station, by an assistan.. Tae 
technique is very similar to the Hitbard maneuv2r £x- 
cept that the entire head was replaced into the vagina. 
Great pressure was not required, znd the cephaix re- 
duction was easy to carry out in every instance. Tne 
episiotomy was rapidly repaired. 

All four infants initially experienced a prolong=c Ze- 
celeration to 60 to 70 bpm for 2 tc 4 minutes, rapidly 
followed by a return to a normal baseline rate witk gond 
short- and long-term variability. 

All four cesarean sections were routine for pztients 
undergoing abdominal delivery at full dilation Tae 
infants were delivered without difficulty, in good =n- 
dition, with normal Apgar scores at 1 and 5 mires, 
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and with no injuries. The blood loss at the time of 
cesarean section was not unusual. There was no trauma 
to the lower uterine segment, bladder, vagina, cervix, 


` or uterine vessels. Premature placental separation was 


not encountered in any case. There was no maternal 
morbidity, and all patients left tke hospital in 5 to 6 
days. . 

‘It needs to be emphasized that the technique should 
only be considered when continued persistence at vag- 
inal manipulation will only lead to a predictably poor 
outcome for all concerned and when the infant has 
not been asphyxiated. Time is of the essence. Rapid 
cephalic reduction, tocolysis, repair of the episiotomy, 
and abdominal delivery seems to offer the infant, 
mother, and obstetrician the best outcome. 

In summary, we feel that cephalic reduction is worthy. 
of further investigation and reporting of all outcomes 
to see if this procedure will become a permanent part 
of our regimens for shoulder dystacia. In the past, rigid 
thinking dictated an all-or-none philosophy of vaginal 
delivery for shoulder dystocia at all costs. This expe- 
rience with four patients suggests that a new alternative 


needs to be evaluated and that the proper naming of 


the maneuver should be left to the medical historians, 
if indeed it stands the test of time. 

Jamés A. O'Leary, M.D. 

David Gunn, M.D. 


_ Maternal-Fetal Medicine 


Department of Obstetrics and Gynecology 
University Hospital of Jacksonville 

655 West Eighth Street 

Jacksonville, Florida 32209 


To the Editors: 

The recentarticle by Sandberg (AM J OBSTET GYNECOL 
1985;152:479) describes “a potentially revolutionary 
method for the resolution of shoulder dystocia with 
replacement of the delivered fetal head back into the. 
maternal pelvis followed by cesarean section.” The sin- 
gle case reported was managed by Zavanelli in 1977 
and only now has been brought to the attention of | 
other obstetricians. In that Sandberg has reported 
Zavanelli’s procedure and offered eponymic immor- 
tality, I also feel called upon to describe the work of 
another accoucheur. - 

In April, 1985, I was asked by Dr. James A. O'Leary 
to review, his manuscript describing cephalic replace- 
ment and cesarean delivery of four infants with severe 
shoulder dystocia that could not be relieved by classical 
techniques. Each of the four infants was delivered in 
good condition with 5-minute Apgar scores of #8 
and assumedly normal neurological follow-up. Dr. 


- O’Leary’s technique offers some refinement to that re- 


ported by Sandberg through the placement of a scalp 
electrode to assure satisfactory fetal heart rate pattern 
and administration of subcutaneous terbutaline for 
uterine relaxation before replacement of the fetal head. 
My initial response to O’Leary’s manuscript was one 
of incredulity, and I discouraged its submission for pub- 
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lication. Having read now that this. procedure has been 
used also on the opposite coast, I urge all obstetricians 
to familiarize themselves with its possible use. 

Edgar O. Herger III, M.D. 
Section on Maternal-Fetal Medicine 
Department of Obstetrics and Gynecoiogy 
Medical University of South Carolina 
171 Ashley Avenue 
Charleston, South Carolina 29425 


Myotonic muscular dystrophy associated with 
ritodrine tocolysis 


To the Editors: 

We read with interest the paper by Sholl et al., “Myo- 
tonic muscular dystrophy associated with ritodrine to- 
colysis” (AM J OBSTET GYNECOL 1985;151:83-6). We 
would like to submit the following comments: 

We know of three previous reports” in which pre- 
mature labor was treated with a chemically nearly iden- 
tical B, receptor stimulator (fenoterol hvdrobromide) 
and resulted in generalized myotonia. One mother was 
subsequently diagnosed to have myotonic dystrophy’; 
the other two women?" were found to have autosomal 
recessive generalized myotonia, a syndrome that is 
more common than generally realized.*’ These reports 
indicate that nitodrine may aggravate myotonia of any 
cause, not only myotonia of patients with myotonic dys- 
trophy; in each individual detailed diagnostic evalua- 
tion is therefore necessary. On the other hand, un- 
masking of myotonia by ritodrine during pregnancy 
should be a helpful and welcome hint to alert the ob- 


stetrician of the possibility of myotonic dystrophy in me 
‘mother and thus a baby at high risk. l 


We do not believe that ritodrine is a priori contrain- 
dicated in mothers with myotonic dystrophy if it is 
needed during premature labor; its “myotonic” effect 
is reversible and can be ameliorated with phenytoin. 

Under the heading of Comment the authors indicate 
that ritodrine could have caused intracellular shifting 
of potassium and that this could have provoked the 
myotonia. Oral potassium replacement did not improve 


the myotonia. The resting muscle membrane potential- 


is basically a potassium-potential; a higher intracellular 
potassium level would lead to a higher membrane po- 
tential and less myotonia, and a relative increase of the 
extracellular potassium level concentration should lead 
to a lower muscle membrane potential and higher pro- 


pensity for myotonia. Indeed, it has been the clinical. 


experience that increased serum potassium levels ag- 
gravate myotonia and potassium “loading” should be 
avoided in such patients. 

The pathophysiologic mechanism as to how B-stim- 
ulating drugs cause worsening cf myotonia is com- 
pletely unknown. It is surprising that both B-stimulat- 
ing and B-blocking agents®*° should aggravate myoto- 
nia; agents of both types are known to have membrane- 
stabilizing properties and theoretically should improve 
myotonia. 

Finally, the title of the article was unfortunate and 
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misleading. As correctly concluded by the authors, the 
drug unmasked or precipitated the myotonia but did 
not cause the myotonic syndrome. 
Erich W. Streit, M.D. 
Sallie F. Sun, M.D. 
Departnent of Neurology 
University of Nebraska 
College of Medicine 
42 Street and Dewey Avenue 
Omaha. Nebraska 68105 
Robert C. Goodlin, M.D. 


` Department of Osbtetrics and Gynecology 


University of Nebraska 
College of Medicine 

42 Street and Dewey Avenue 
Omaha Nebraska 68105 
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Mecənium aspiration syndrome 


To the Editors: 

Davis et al. have reported a mortality of 40% (12 of 
30) in mfants with meconium aspiration syndrome de- 
spite “appropriate” management (Fatal meconium as- 
piratioa syndrome occurring despite airway manage- 
ment considered appropriate. AM J OBSTET GYNECOL 
1985;151:731-6). Pathologic descriptions are provided 
for the presence of meconium pigment in airways or 
macrophages. It is intuitively obvious that infants re- 
quiring “repetitive intubations” for pulmonary toilet 
would have traces of meconium present in the lung. 
What is not so obvious is the actual role of the meco- 
nium in these fatalities. Without having been pravided 
data regarding the extent of pulmonary involvement 
on chest x-ray studies, the “thickness” of the meconium, 
and the incidence of air leak complications, we would 








ee 
594 Correspondence 


suggest that in at least nine of the 12 cases the crue ' 
cause of death was persistent pulmonary hyperten in” 
-of the newborn. Murphy et al.” have demonstrate 1 -hat 


this may be a primary persistent pulmonary hype r-e1- 


sion of the newborn, that is, abnormal musculariza_ion’ 


of the pulmonary vasculature, anc that the ou<eme 
therefore would be independent of the aspirated mna- 
terial.’ We have shown that in 18 infants with meccn. am 
aspirations, survival was directly related to the severity 
of persistent pulmonary hypertension of the newoe-n, 
as well as to parenchymal pulmonary disease.* 

A clear distinction should be made between th: 7a- 
dromes of meconium aspiration (tachypnea, abn ərrral 
chest. x-ray study, hypoxemia, and air leak) and pe-ss- 
tent pulmonary hypertension of the newborn in Lacizs 


“who succumb, so that the appropriate pathologr ==a-’ 


tures will be analyzed and the true incidence of prarazy 
persistent pulmonary hypertension of the nerkorn 
may be ascertained. While we agree that careftz 3c- 


‘tioning of the pharnyx is important, it'is depresiazly, 


clear that, for a small subgroup at least, it may b> of 

very little benefit. i ; 
Elcine E. Farrell, M.D. 

Josepk R. Hageman, M3. 

Department of Pediatrics | a 

Division of Neonatology 

The Evanston Hospital 

2650 Ridge Avenue 


i E Evanston, Illinois 60201 
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Reply 


To the Editors: 


The letter of Farrell and Hageman allows us © £m- 
phasize the thrust of our, article—careful airwa? 3<c- 


` -tioning does not always prevent fata! respiratory cs2ase 


in the newborn. Previous literature suggested that ap- 


_ propriate combined obstetric and pediatric Arway 


management would prevent death from meconium. as- 
piration syndrome. Review of this literature letne 


impression that death from respiratory disease BLow- . 
- ing suction of meconium from the airways migh= >e 
‘the result ‘of inadequate physician management. A pri- 


mary purpose of our report was to dispel this impres- 
sion. | . 
We agree with the statement thaz “the actual mæ of 


meconium” in the deaths we describe is unclear. Earrell 
and Hageman assert that as many as nine of me 12 , 
deaths in our survey resulted from persistent f12--0- 


nary hypertension of the newborn and suggest zke: a 


“clear distinction should be made between th- n- ' 
. and persister t pal- 


dromes of meconium aspiration . . 


t 
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monary hypertension of the newborn”. It is even more 
important to make a clear distinction between what we 
actually know and what we can only postulate about 
mecon:um aspiration and persistent pulmonary hyper- 
tensior: of the newborn. We know that many infants ` 
who die of persistent pulmonary hypertension of the 


newborn have hypertrophic pulmonary arterioles.’ 


We know that nine of 10 infants who died with persis- 
tent pulmonary hypertension of the newborn and me- 
conium aspiration in Murphy’s series had pulmonary 
arteriolar hyperplasia.‘ Of crucial importance, how- 
ever, is the fact that one did not. It is of even greater 
importance that we have absolutely no data about the 


` pulmonary artericlar morphology in survivors of per- 


sistent pulmonary hypertension of the newborn. It may 


‘be that all infants with arteriolar hyperplasia are des- 


tined to die, whereas all those with spasm and no hy- 
perplasia will survive. We suspect that some infants with 
hyperplastic changes do survive, but we do not (and 
may never) know this for certain. We also know that 
humar. meconium causes ventilation-perfusion mis- 
matching, hypoxemia, and elevations in pulmonary ar- 
tery pressure and resistance when instilled into normal 
rabbit lungs.® ° We therefore suspect that meconium 


aspiration in humans may cause secondary persistent 


pulmonary hypertension of the newborn, even when 
the infant has normal pulmonary arterioles. This was 
apparently so in one of Murphy’s cases. In addition, 
there is every reason to suspect that aspiration of me- 
conium will exacerbate any preexisting tendencies to- 
ward development of persistent pulmonary hyper- 
tension of the newborn. Thus we hypothesize that 


_Meconium may actually cause persistent pulmonary hy- 


pertension of the newborn in some instances and ex- 
acerbate preexisting persistent pulmonary hyperten- 
sion in others. 

We submit that it is impossible to clinically distinguish 
between meconium aspiration syndrome—induced per- 
sistent pulmonary hypertension of the newborn and a 
similar preexisting hypertension exacerbated by me- 
conium aspiration. All infants in our series with the 
diagncsis of meconium aspiration had radiographic ev- 
idence of meconium aspiration. Of the 12 who died, 
nine had clinical persistent pulmonary hypertension of 
the newborn. Of the eight with autopsies, four had clear 
evidence of meconium in the alveoli and small airways, 


accompanied by an inflammatory response, which 


surely contributed to the illness. Two other infants had 
numerous squamous cells in the alveoli. As far as we 
know, the role of aspirated squamous cells in neonatal 
pulmonary disease is unknown. However, since these 
cells were accompanied by an intra-dlveolar, inflam- 
matory response, we doubt that the process was benign. 

Primary persistent pulmonary hypertension of the 
newborn (defined as that being induced by pulmonary 
artericlar hyperplasia) can be diagnosed with certainty 
only by careful morphometric analysis of pulmonary 
artericles. Satisfactory morphometry is best achieved 
by perfusion fixation of lungs and is not routinely per- 
formed in most pathology laboratories. We did not per- 
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form such studies in our study. In fact, the pulmonary 
destruction in some of our cases was so extensive that 
accurate morphometric studies would have been im- 
possible. 


Thus clear distinction between primary persistent ` 


pulmonary hypertension of the newborn with meco- 
nium aspiration and meconium aspiration syndrome 
with secondary persistent pulmonary hypertension of 
the newborn is not possible in most centers. Our pri- 
mary point remains—although aggressive airway suc- 
tioning is indicated for meconium staining, even the 
best job does not always prevent respiratory disease. In 
some cases this is because the aspirated material cannot 
all be removed, whereas in other cases the disease is 
primarily due to factors other than the presence of 
meconium or squamous cells. In either case the disease 
should not be considered as having resulted from phy- 
sician error, as was implied by the previous literature. 
Joseph B. Philips IH, M.D. 
Department of Pediatrics , 
Division of Perinatal Medicine 
: Edward R. Wilson, M.D. 
Department of Pathology ' 
The Children’s Hospital 
Richard O. Davis, M.D. 
John F. Huddleston, M.D. 
Bruce A. Harris, Jr., M.D. 
Department of Obstetrics and Gynecology 
Division of Maternal and Fetal Medicine 


University of Alabama at Birmingham 
Birmingham, Alabama 35294 


REFERENCES 


1. Murphy JD, Rabinovitch M, Goldstein JD, Reid LM. Struc- 
tural basis of persistent pulmonary hypertension of the 
newborn infant. J Pediatr 1981;98:962. 

2. Levin DL, Fixler DE, Morriss FC, Tysen J. Morphologic 
analysis of the pulmonary vascular bed in infants exposed 
in utero to prostaglandin synthetase inhibitors, J Pediatr 
1978;92:478. 

3. Levin DL. Morphologic analysis of the pulmonary vascular 


bed in congenital left-sided diaphragmatic hernia. J Pediatr 


1978;92:805. 

4. Murphy JD, Vawter GF, Reid LM. Pulmonary vascular dis- 
ease in fatal meconium aspiration. J Pediatr 1984; 104:758. 

5. Tyler DC, Murphy J, Cheney FW. Mechanical and chemical 
damage to lung tissue caused by meconium aspiration. Pe- 
diatrics 1978;62:454. . y 

6. Tran N, Lowe C, Sivieri EM, Shaffer TH. Sequential effects- 
of acute meconium obstruction on pulmonary function. 
Pediatr Res 1980;14:34. 


A sonographic sign for detection of 

Down’s syndrome 
To the Editors: 

In their recent paper, “A sonographic sign for the 
detection in the second trimester of the fetus with 
Down’s syndrome” (Benacerraf BR, Barss VA, Labeda 
LA. Am J OBSTET GYNECOL 1985;151:1078), Benacer- 
raf et al. describe a sonographic finding that they no- 


ticed in association with Down’s syndrome. This finding . 


rs 
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is interesting and, if corroborated by others, would 
broaden the criteria for diagnostic amniocentesis and 
improv2 antenatal diagnostic accuracy. However, al- 
though the authors establish the differences between 
this finding and cystic hygroma, thev'do not address 
the possibility of coexisting nonimmune hydrops. An 
association between trisomy 21 and nonimmune hy- 
drops is well documented in the literature, and the 
firding present in the picture can be part of this con- 
dition, which at a gestational age of 16 weeks may be 
difficult to diagnose.” ? 

In reading this report, we must assume that there 
were no other ultrasound findings, in which case it 
would Fave been interesting and helpful if the authors 
had given follow-up regarding the physical findings at 
birth. This information may have been helpful in es- 
tablishing the pathophysiology of the ultrasound ab- 
normality. 

Ramon A. Castillo, M.D. 
Maternal-Fetal Medicine 
Department of Obstetrics and Gynecology 
Medical College of Georgia 


_Augusta Georgia 30912 
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Reply 
To the Editors: 

We are grateful for Dr. Castillo’s interest in our pa- 
per, “A sonographic sign for the detection in the second 
trimester of the fetus with Down’s syndrome.” Dr. Cas- 
tillo is correct in his ‘assumption that no other ultra- 
sonographic findings were present in the fetuses that 
had the soft tissue thickening at the back of the neck 
in our report. In the cases of nonimmune hydrops that 
we have observed. whether in association with trisomy 
21 or nct, there have been other findings, such as ascites 
or generalized scalp edema, to support a diagnosis of 
hydrops. The only sonographic finding in our three 
cases was the abnormal soft tissue at the back of the 
neck and no follow-up could be obtained at birth, since 
all three patients chose to terminate their pregnancies.’ 
As noted in the paper, however, soft issue thickening 
at the back of the neck is a well-known physical finding 
in neonates with Down’s syndrome, and according to - 
the ped.atric literature, it is present in 80% of babies 
with the syndrome. 

i Beryl R. Benacerraf, M.D. 
Vanessa A. Barss, M.D. 
Lane A. Laboda, R.D M.S. 
Diagnostic Ultrasound Associates 
398 B Brookline Avenue 
Boston, lAassachusets 02215 
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Stimulation of plasma prorenin by gonadorrcpic 
hormones 


To the Editors: 

As a follow-up to our report (AM J OBSTET Gt N=COL 
1985;153:514-9), entitled “Plasma prorenin ia first- 
trimester pregnancy: relationship to changes in aman 
chorionic gonadotropin,” we would like to report zhe 
following. 

A 25-year-old woman received the oral gonad>t-apic 

hormone-stimulating compound Clomid (clon pacne 
citrate), 50 mg, on days 3, 4, and 5 of the menstrual 
cycle, followed by Pergonal [a combination of lvtein- 
izing hormone (LH) and follicle-stimulating hcrmone 
(FSH), 75 units intramuscularly, two times] on_days 6 
to 10; she then received 10,000 units of human cno- 
rionic gonadotropic hormone (hCG) on day 1+ to in- 
duce ovulation. 
- Plasma prorenin increased to 50% above baseire af- 
ter Clomid (Fig. 1), to 300% above baseline after Fer- 
gonal, and to 1000% above baseline after hCG (ca~.! 2). 
Active renin also increased but reached its peak (09% 
above baseline) on day 16, at a time when prorerir. had 
already fallen to 50% of maximum. Estradiol reached 
a peak on day 9; a second peak occurred on Jay 16, 
the same day as the progesterone and active “enin 
peaks. 

Thus plasma prorenin increased before active rer.in; 
it reached its peak level before active renin, ard. its 
relative increase was much greater than that'o” ective 
renin. The time course of the change in active esin is 
consistent with a response to the diuretic effec ef in- 
duced changes in progesterone.‘ In sharp contras, the 
greatest increase in prorenin occurred soon after hCG 
administration, which seemed to have little efect on 
active renin. The peak of plasma prorenin was as high 
as the highest level we have found in women daring 
the first trimester of pregnancy (AM J OBSTET G~NECOL 
1985;153:514-9) and the response was greater taai has 
been previously reported for any other stimuli kacwn 
to affect prorenin.> 


Immunoreactive renin (which could be either zczive ` 


renin or prorenin or both) is present in tle LH- 
containing cells of the anterior pituitary. However, 
Clomid, which releases LH from the anterior p=uatary, 
barely affected prorenin when compared with. excge- 


nous gonadotropic hormone administration, wk.ca had , 


a marked effect. The results therefore suggest tnet LH 
(or FSH) and hCG directly stimulated prorerir bio- 
synthesis or release and support the view that he rise 
in prorenin that occurs soon after conception may in- 
deed be the result of stimulation by hCG. 

Since we submitted our report to this JOURNAL we 
have also observed cyclic changes in plasma proreain, 
independent of active renin levels, during tke ren- 
strual cycle.’ Prorenin increased about twofolc it the 
time of the LH peak. In contrast. active renin. usually 
remained stable until several days later, when it in- 
creased in association with progesterone. Altcg2tner, 
.the results are consistent with the hypothesis tha. pro- 


renin is synthesized and secreted from the ovaries in 
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Fig. 1. Effects of Clomid (50 mg on days 3 to 5), Pergonal (75 
units intramuscularly daily, two times, on days 6 to 10), 
and hCG (10,000 units on day 10) on plasma prorenin, active 
renin, estradiol, and progesterone. Prorenin was calculated by 
subtracting active renin’ from total renin, which was measured 
after solid phase trypsin activation.’ Te estimate changes in 
prorenin independent of changes in renin substrate concen- 
tration, the prorenin concentration at excess substrate con- 
centration (Prorenin Vie) Was calculated from the plasma pro- 
renin and renin substrate levels with the use of the Michaelis- 
Menten equation and a Michaelis-Menten coefficient of 2700 
ng/ml.’ Estradiol and progesterone were measured by radio- 
immunoassay with the use of kits from Serono Diagnostics. 


response to LH or hCG. These findings therefore sug- 
gest that prorenin plays a role in reproductive physi- 
ology in addition to its renal role as a precursor of active 
plasma. renin. 
Jean E. Sealey, D.Sc. 
Nicola Glorioso, M.D. 
Attilla Toth, M.D. 
Steven A. Atlas, M.D. 
, John H. Laragh, M.D. 
Cardiovascular Center and 
Department of Obstetrics and Gynecology 
The New York Hospital-Cornell Medical Center 
520 East 70th Street 
New York, New York 10021 
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initial instruction in pelvic examination 


To the Editors: 

I am a little behind with my postgraduate reading 
and have only just picked up the January I, 1985, issue 
of the Gray JOURNAL. In it I found an excellent article, 
“Initial instruction in the pelvic examination in the 
United States and Canada, 1983” by Beckmann et al. 
(AM J OBSTET GYNECOL 1985; 151:58). This article pro- 
vides further support for the concept that the use of 
“Teaching Associates” is by far the best method of in- 
troducing students to that delicate area, the pelvic ex- 
amination. 

I have two questions about the use of the English 
language in this paper. In the first paragraph, reference 
is made to “... work with stimulated patients.” One 
wonders in what way these patients might have been 
stimulated. Were they “psyched up” for this encounter 
with a sort of feminist zeal? Or were they perhaps stim- 
ulated to participate by the prospect of appropriate 
remuneration, coupled with academic achievement? 
On the other hand, is it possible that the word in ques- 
tion should have been “simulated,” suggesting that the 
subjects were pretending to be patients? 

In the last paragraph on the same page, the sentence 
reads, “A questionnaire was sent to all medical schools 
seeking this information.” Was the questionnaire, in 
fact, sent only to those schools who were looking for 
such data, as the sentence suggests? Should the sen- 
tence have read “A questionnaire, seeking this infor- 
mation, was sent to all medical schools”? 

Language is not a static entity. Change is inevitable 
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and even healthy. However, deterioration of a language 
is to be resisted, especially when it leads to confusion 
on the part of the reader as to the meaning of the 
author’s message. 

I would appreciate your clarifying the above points 
for me. 

Ashley T. Coopland, M.D. 

Medical Student Education 
Baystate Medical Center 
Springfizid, Massachusetts 01199 


Reply 
To the Editors: 

I appreciate the opportunity to respond to Dr. Coop- 
land’s letter concerning the article “Initial instruction 
in the pelvic examination in the United States and Can- 


‘ada, 1983.” Dr. Ccopland is correct that a typographical 


error resulted in the printing of the word “stimulated” 
when the correct word was “simulated.” Simulated pa-. 
tients have been used in medical education for some 
time, and Dr. Coopland is correct that the concept of 
the simulated patient does not strictly apply to the gy- ` 
necologic teaching associate. In the case of the simu- 
lated patient, individuals are trained to duplicate the 


‘signs and symptoms of diseases; gynecologic teaching 


associates, in contrast, teach normal anatomy and phys- 
iology end do not, as a rule, simulate pathophysiologic 
conditions. This is a basic concept and as such, dem- 
orstrates one of the strengths of the gynecologic teach- 
inz associate in the instruction in the pelvic exam- 
ination. 

Dr. Coopland is also correct that the sentence con- 
cerning the distribution of the questionnaire should 
have ir.cluded commas as follows: “A questionnaire, 
seeking this information, was sent to all medical 
schools.” 

Charles R. B. Beckmann, M.D., M.H.P.E. 
Departr-ent of Obstetrics and Gynecology (M/C 808) 
The University of Illinois College of Medicine 
840 South Wood Street 
Box 6938 ; 
Chicagc, Tilinots 6.9680 
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Aoa of major meetings and other iake activities must t be 
received ‘at ‘east 8 weeks ‘before the desired month of: publication. All,an-. 
nouncemerts carry a charge of $60.00 U:S. and the fee must. accompany the 
request to fudlish. Information will be limited to title of meeting, date, place, 
and an add-zss to obtain further information. Send announcements and 
payment, perable to this JOURNAL, to The C. V. Mosby Company, 11830 
Westline. Incustrial Drive, St. Louis, ‘Missouri 63146. 


; High Risk Obstetrics, December 27-29, 1985, Bena 


` Perinatal Medicine, February 8-14, 1986, Royal La: 
haina Hotel, Maui, Hawaii. Sponsored by Iai- _ 


- 1598 


Vista Palace at Disney World, Lake. B-xena 
Vista, Florida. For further information con- 


- tact: Department of Continuing Medical Ed- 


ucation, Boston University School of Madi- 
cine, 80 E. Concord St., Boston, MA 0&I 18. 
Fel.: (617) 638-4605. 


+ 


versity of Southern California School of Med- 


‘icine and Department of Obstetrics and 3y- | 


necology. For further information conzact: 
Associate Dean, University of Southern Cli- 


Bound ‘volumes available to subscristers 


- fornia School of Medicine, Postgraduate Di- 
vision, 2025 Zonal Ave., KAM 307, Los An- 
cee CA 90083. Tel.: gas 224- 7051. 


’ First International Symposium on the Clinical Update 
‘of the Female Reproductive Tract Infec- 


tions, Disneyland Hotel, Anaheim, California, 


“March 25-26, 1986. For further information 
` contact: Herbert M. Thomas, M.D., M.P.H., 
'King-Drew/UCLA School óf Medicine, Office 


of Continuing Medical Education, 1621 East 


120th St., S. Wilmington, Los Angeles, CA - 
90059. Tel.: : (213) 563-4927. ` i 


© Bound volumes of the AMERICAN JOLRNAL OF Osstetrics AND GYNECOLOGY are. avail- 
able to subscribers (only) for the 1985 5sues from the Publisher, at a cost of $74.50 ($95.05 
international) for Vol. 151 (January-A=ul), Vol. 152 (May-August), and Vol. 153 (Septem- 
_ber-December). Shipping charges are izcluded. Each bound volume contains a subject and 
author index and all advertising i is renoyed. Copies are’ shipped within 30 days after 


publication of the last issue in the volume. The binding. i is durable buckram with the’ 
: JOURNAL name, volume number, and year stamped in gold on the spine. Payment must 
‘accompany all orders. Contact The C. V Mosby Company, Circulation Department, 11830 
Westline Industrial Drive, St. Louis, Missouri 63146, USA; phone (800) 325-4177, ext. 351. 
Subscriptions must be in force to cualify. Bound volumes are not available i in place 
i of a regular JOURNAL subscription. - 





Faculty Position in Maternal-Fetal 
Medicine 


The University of Texas Health Science Center 
at Houston, Department of Obstetrics, Gyne- 
cology and Reproductive Sciences is accepting 
applications for a full-time position at the as- 
sistant professor level. Applicants should be 
Board Certified or Board Eligible in Maternal- 
Fetal Medicine, and interested in an academic 
career. Responsibilities include (1) direct pa- 
tient care on a busy clinical service at a tertiary 
referral center, (2) student, resident and fellow 
education, and (3) participation in basic 
and/or clinical research. 


Please send curriculum vitae to: 

Robert K. Creasy, M.D. 
Professor and Chairman 
Department of Obstetrics, Gynecology and 
Reproductive Sciences Suite 3.270 
University of Texas Health Science Center 
6431 Fannin Street 
Houston, Texas 77030 


An equal opportunity employer 





POSITIONS AVAILABLE 


The Department of Obstetrics and 
Gynecology, Hospital and School of 
Medicine, University'‘of Pennsylvania, 
announces the availability of positions 
for subspecialty board eligible persons 
in gynecologic oncology and mater- 
nal-fetal medicine with a commitment 
to research, teaching and clinical prac- 
tice. We are an affirmative action/ 
equal opportunity emplover. 


Address inquiries to: 
Luigi Mastroianni, Jr., M.D. 
Chairman 
Department of Obstetrics 
and Gynecology 
Hospital of the 
University of Pennsylvania 
3400 Spruce Street 
Philadelphia, PA 19104 




























OFFICE GYN 


BOARD CERTIFIED OR ELIGIBLE GYNECOLO- 
GIST to practice office gynecology in large multi- 
specialty group in San Francisco. Approximately 
93,030 outpatient visits annually; 15 staff OB/GYN. 
No surgery or hospital obstetrics. Fringes include 
excellent vacation and educational leave, malprac- 
tize and life insurance, disability, retirement bene- 
fizs. 
Send inquiry and C.V. to: 

ira M. Golditch, M.D. 

Chief, Dept. of Ob/Gyn 

` Kaiser Permanente Medical Center 

2200 O'Farrell Street 

San Francisco, California 94115 

or call 


(415) 929-4845 


MATERNAL/FETAL 
MEDICINE 
FELLOWSHIPS 


Opening for first year. position in ap- 
proved fellowships in Maternal/Fetal 
Medicine beginning July 1, 1986. 
Large high-risk obstetrical service. 
Department staff includes 6 subspe- 
cialists, active in clinical and basic sci- 


ence research. If interested, please 
contact: 


Baha Sibai, M.D. 
Department of Obstetrics and 
Gynecology 
Division of Maternal/Fetal Medicine 
University of Tennessee, 
College of Medicine 
800 Madison Avenue 
Memphis, TN 38163 
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k cV to Timothy Walton. 













11475. ‘Olde Cabin Road 
St Louis, MO 63141 | 


a oe 314- 993-5955 ` 
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: equipment in a state-of-the-art facility. 





.. health insurance, vacation and sick time. Opportunities 


» tions for practice. 





offers these opportunities to the. exceptional. physician.” 
For consideration: reply to: ` 


‘Womens Medical Center. 


of America - 
“20063 Gulf Blvd, Indian’ Shores, FL 33535 


alos 
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My ET ee ae ApS 
, Ea z 
‘ 


oe n „Group Health Plan i 


You are ready to establish a practice, or you're dissatisfied -. 
with the limitations of your current practice. ‘You are 

« seatching for an outstanding career opportunity that + 
“combines the chance to practice superior, compassionate ` f 
. women’s‘ healthcare with the ability to use thg: latest ~ |. 


>: The affiliation with our innovative, rapidly-expanding - 
~ group affords you these opportunities and'more: a facility” 
-equippéd: to perform laser. surgery, laparoscopy, : : 
“: hysteroscopy, colposcopy, fetal monitoring. Excellent. `; 
_ benefits including paid professional liability insurance, = -> < 
. bonuses, educational programs, travel. and expenses, `; 


; BCA or BE OBICYNS to join ely AE ce 
-HMO ‘of, approximately , 50,000. members.: Fz ’ |. 
ee presently: have six health centers" and will be CE: 
`: paħding to ten. Each cènter is equipped witht B.’ 
. oratory, pharmacy, and’ rey facilities. Re ee 


= ' Compensation ‘and: benefits are. excellent, in. 
' cluding“ ‘paid vacation, -educational leave, en 
"malpractice insurance: If interested, ‘send your : 

























_ forresearch and university affiliation. A variety of loca- -` i 


The WOMEN'S MEDICAL CENTER OF AMERICA. |" 
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 BAYSTATE MEDICAL CENTER 


~ SPRINGFIELD, MASSACHUSETTS 01199. A EEO/AA Employer 











i Baystaté Medical Center: a Pee . 
` -sive_and progressive 900+ bed facility ` 
» . located, in Western Massachusetts, has .” 
“an immediate opening for a Sub-Spe- 
cialist in Maternal/Fetal Medicine. ;: 
“Expertise in Ultrasound is required to . 
~ supplement the regional consultative © 
- services, and the Regional Genetics and . 
. “AFP Programs: Resources include neo- > 
v - natal ICU, 18- ‘bed Perinatal Unit, 11 000 c. 
-< regional, deliveries,,5,700 in- House, 
' 35-commiunity: ‘based “physicians, 20 . 
. „residents, and 6- -7 additional full- time 
“physicians. 7 e o Fy 


¿= Please reply to: “Paul. von y Oeyen, M. D., . 
¿Chief of:Maternal,Fetal Medicine, (413) 
787-5323; or ‘Karen Ferroni, M.D., 
Director Antipartum Testing Unit, (413) 
787-5345, c/o Dept.. of- Onstetrici 
& Gynecology. : l 






































R, ` OUTSTANDING OPPORTUNITY 


eal ee for. fellowship. in perinatal medicine at the : 
Va, UNIVERSITY OF SOUTH. ALABAMA > 





‘MEDICAL CENTER, 


va The D Division of Maternal-Fetal Mediòine of the De- 
” partment of Obstetrics and Gynecology at the Uni- 
versity of South Alabama Ccllege of Medicine is © ` 
“ séeking, ‘qualified’ candidates for fellowship ` in 
> perinatal medicine. The Center has a large obstet+,” 
‘ric‘population and: more than one hundred maternal s 
_ transports serving: fourteen adjacent counties, ; 


iE Southern Mississippi and West'Florida. 


z Fellowship activities include structured clinical ex“ 
< -perience ïn perinatal ‘psychology, pharmacology, 
. | genetics, bamatology, endocrinology,. and anes- 
.... thesiqlogy.; rhe Department maintains -a highly ` 4 
active ultrasound unit and computer laboratory. 
ad Respdnsibiities include - resident and, student ~ 
7 teaching.” Gay ts os 
“CONTACT: ` ; ees 
E Micki L Cabane M. D 
. “Director, Division of Maternal-Fetal Medicine 
... 3Department of Obstetrics and Gynecology 
; University of South Alabama College of Medicine ` 
2451,Fillingim Street. .... B 
Sai Alabama 36617 . 
(205) 471-7948 . 


JAn caval opportunity enpiyer ce 
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“Should have independent. research, inter- © |:| 
“ests or:be. able to join active ‘ongoing Bene a . 


‘or. clinical. ‘research -programs.. Salary , 


Thomas. is Benedetti: ~M p 
“Director, Perinatal. Medicine 
University. Hospital, -RH-20.. 

University’ of Washington’: 
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‘By Patricié Aci Athey, M. D. can sd 
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The 


. one can oe it Spee ot 
the organization and layout of the. 
‘books Scellanis . Lconsider this: book a must, 


a “Totally revised and: updated, this’ edition. presents a < ; 


host, of new features, including complete details oñ; ` 
xtremity’ evaluation’... discussions of new’ trends’ i in: 
etdl, ating | and. detection of fetal. ao retarda: 


5 tion . .-more-than, 300 new illustrations .. and; 
| “'seVen totally new chapters on: ®, 
-< @ ‘sonographic ‘evaluation of fetal. well- being 


“e vaginal abnormalities , ~. S 
® uterus: abnormalities of the endometrial, ‘cavity A 
adnexa: neoplasms ; 


“@ pelvic inflammatory ` ‘disease 


$ &éctopic pregnancy |’ 


‘-@ Ultrasound evaluation of the infertility patient: 


_ February, 1985. Approx. 384 pages,.763 illustrations. 
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ITHO-NOVUM* 7/7/7 Tablets (norethindrone/ethiny! estradiol) 
h white tablet contains 0.5 mg norethindrene and 0.035 mg ethinyl estradiol. Each hight peach tablet contains 
5 mg norethindrone and `o 035 mg ethiny! estradiol. Each peach tablet contens 1 mg norethindrone and 
35 mg ethoyiestrado! Each green tablet ir 28-cay regimen contains inert ingradents formulatians and use or aral ante 
JORTANT NOTE—This information is a BRIEF SUMMARY of the complete prescriking infarmation provided with the woman s isk of hepatoce’l 
product and therefore should not be used as the basis lor prescribing the product: This summary was prepared through mtra-abdomiral he 
deleting trem the complete prescribing information certain text. tables, and references. The physician should contraceptives Two Stadies ‘elate 
thoroughly familiar with the complete prescribing information betore prescribing the product. e years of aral contrace 
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Í contraceptive product orescnbed for any given patient Show! be that product winch contains the least amount progesta’ o ts- “dung ce pr gnal ncy may enous dam i ene a haste i 
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NTRAINDICATIONS: Oral contraceptives should not be used it women wath any of the folowing conditions. 1 
romboohlebitis or thramboembatic disorders. 2 A past history of deep vein tror bophleinhs 0 
disorders. 3. Cerebral vascular or coronary arter Y. disease 4. Known or Suspected carc noma ofthe p 
awn or suspected estrogen-dependent neoplasia 6 Undiagnosed, abnormal genital bieeding. 7 Orai contracep 
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3 tablets may cause tetal harm when administered to a pregnant wor Gral contraceptive tablets are chal $ AT T a er 
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quid be apprised of the potential hazard to the fetus (see WARNINGS, No. 5 oo 


ich developed during the use of oral contraceptives or other estrogen contaimng products 
WARNINGS imp- sedu 
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Cigarette smoking increases the risk of serious cardiovascular side effects from ora! contraceptive use. | tests for pregnancy or ittemated t eatened abortion Šo 
This risk increases with age and with heavy smoking (15 or more cigarettes per day) and is quite markedin | ys ot treatment ata Suggest thal the 1's 
omen over 35 years of age. Women who use oral contraceptives should be strongly advised not to smoke. somewhat i ess that in THOG in inthe past. fema 
he use of oral contraceptives is associated with increased risk of several serious conditions including | treat thr dor habiti There's 
‘omboembolism, stroke, myocardial infarction. hepatic adenoma, galibladder disease. hypertension. Ons, ane ‘he no 
i ractaners prescribing oral contraceptives shouid be familiar with the following information relating to | i ee 8 erste ex.denca th 
these risk: GI men who t a 


ROMBOEMBOLIC DISORDERS AND OTHER VASCULAR PROBLEMS. An increasad nsk of thromboemboue and 
mbote disease associated with the use of orai contraceptives is well esta ad Fa cipal Studies it Great 
in and three in the Umted States have demonstrated an increased t and nontatai ver: 
mboembolism ang nagie and thrombotic. These studies estimate that users of orai 
faceptives are dto itt es nore hkely than nonusers to develop these diseases without evident cause Overa! progestogen-onty oral contraceptives are used), and further use of oral 
due to quimonary embolsm or stroke is on the order of 10 to 3.5 deaths annually per 100.000 pregnancy has been rued oui If pregnancy is confirmed., the patente 
age. CEREBROVASCULAR DISORDERS: in a coltabor, American study of cerebrova fetus anc the advisability ot 
r disorders n women with and without predisposing cau $ tad tha ot hemor f th waren wn 
è was 2.0 times greater in users [han in nonusers and the risk of thrombotic st a9 5tmes great a t 
rs than in nonusers. A praspechve study conducted in Great Botan estimated tat former users Nave a rsi y itho senfor i base 
rebrovast disease ? 6 limes greater than that of nonusers This risk remained elev t r ogen-anly OF progestogen- tsi ombnations to GHC 
last oral contraceptive use. A prospective study conducted in the United States t S of oral 5d test 6 SALLE BOER 3 
aceptivas was associated with increasec risk of subarachnoid hemorrhage. the relatie ngk beng 5.3 There galitladder disease in use $ tay, an increased risk 
‘also some evidence from this study that the degree af risk may be related to duration of oral contraceptive use years of use and doubled af! neu udies, an increas: was apparent 
ARDIAL INFARCTION: An increased nsk of myocardial infarction associated with the use of oral cor . a six and twelve mori Ri YORATE AND LIPI ME TABOL! CEFFECTS A decrease in glucose 
s has been reported confirming a previously suspected association. These studies. conducted in erve 3 n e of patients on ora! contraceptives For ths reason, 
dom. found. as expected, that the greate’ ber of underiying nsk factors tor coronary as abet uig ly abServed while recening oral contraceptives An nerease in 
arette smoking, hypertension, hypercholesteroiemia, obesity, diabetes, history of preeclamplic toxemia), t K me tota Hag D served in patents recemng oral contraceplives The clinical 
her the nskot developing myocardial infarction, regardless of whether the patent was an orai contraceptive user to tip detine B ELEVATED BLOOD PRESSURE An increase m hood pressure 
hot Oral contraceptives, however, were found to be a clear additional risk factor The annual excess case ji 4 NING ‘oral contraceptives In some women hypertersian may occur within a few 
Greased risk) of myocardial infarction (fatal and nonfatal) in oral contraceptive users was estim aging entive use In the first year of use. the prevalence of women ih iypertension 15 
proximately 7 cases per 100.000 women users in the 30-39 age oroup afd 67 cases per 100.000 an X may be no gher than that of a comparabile group of nonusers The prevalence N users nerease! 
40-44 age group in terms of relative risk, it has been estimated that oral contraceptive no Hen j ger exposure. and in the {4th year of use is two and a Salt to three imes the reported prevalence n 
joking s considered a major predisposing condition to myocardial mfarctian) are abou Hay TE] “year Age 1s æo strongly correlated with the development of nypertersion i oral contraceptive users 
al myocardial infarchon ag nonusers who do not smoke Oral contraceptive users wh ANSE j en who previously have had hyper tersion during pregnancy may be more hkely to develop elevation of blood 
4 i essure when given oral cuntraceptives Hypertension that develops as a result of taking ora) contraceptives 
past risk compared to nonusers who do not ‘smoke Further, y iis ‘ usually returns to normal after discontinuing the drug. 9 HEADACHE The onset or exacerbation of Tugraine or 
pr. In determining the importance of these relative risks, N 1 j development of headawhe of a new pattern which :s recurrent, persistent, or severe, requires iscontinualion of otal 
be given seridus consideration. The importance; of d mg Os jns contraceatives and evaluation of the cause. 10. BLEEDING IRREGULARITIES Break thraugh bleeding, spotting. and 
tinno: relative and absolute risks has not as yat ber K i è j y amenorrhea are frequent reasons for pate rts discontinuing ora! contraceptives In breakthrough bieeding, as in all 
7 sit drisk of myocardial nfarctian in cases of irregular blesding from the vagina. nonfunctional causes should be borne in mind in undiagnosed 


anomalies. neluc: ng heart de $ been reported with the use 0 
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that the degree of the residual persistent or recurrent abnorma bleeding ‘com the vagina, adequate diagnostic measures are indicated to rule out 

p related to ihe duration oih i fata denved from several national pregnancy or malignarey If pathology nas been excluded. nme or a change to another formulation may solve the 
fse reaction reporting, s tits dats r Sk of thrommboemboksm including problem Changing toan ora contraceptive with a higher estrogen content, while potentaily useful in manumizing 
li arcontraceptives. Preparations conten menstrual irregularity. should be done only t necessary since this may increase the nsk af thramhoembone disease 

thromboembousm than ‘hose contaming 50-8 Women with a past hstory af ofgomenarhea or secondary amenochea or young women without regular cycles 

è quantity of estrogen may not be the sole factor may have a tendency te reman anavulatory or to become amenorrhesc after discontinuation of oral contraceptives 







; States Careful epidemioiogical studies to cetermine tne Women with these preexisung problems should be advised of tms possibility and encouraged 10 use other 
h progestogen-only oral contraceptives have not been pertarmed coftracestive method: Postuse anovusation. possibly prolonged. may aiso occur in women without previous 
jave Dër reported in women using these products. ang they shouic not be irregularities 11 ECTOPIC PREGNANCY tctopic as well as intrautenne pregnancy may occur mn contraceptive 
“Fhe risk of thromboembolic and thrombotic disorders, in both users and failures 12 BREAST REEDIBG Oral contraceptives given in the postpartum penod may interfere with lactation, 
es. increases with age Oral contraceptives are, however, an ndependent risk factor There may be a decrease in the quantity and quality of the breast mk Furthermore, a small fraction at the hormonal 
EXGESS Mon TAGTI FROM CIR LATORY DISEASES Atar ge prospective study agents in orai contraceotives has been dented n the miik af mothers rece.wng t 
tt the breast-fed chig has ermined if feasible, the use of o 
;weanee. PRECAUTIONS: General: 1 A 
he overall excess death ate annua eae uiatory diseases for oral contraceptive SETS W the imvtiate gral contraceptives The pretreatmen 
per 100,000 ages 15.34 000; ages 35-44~33/100,000; ages 45-49 ~ 140°100.000), the rsk ber i € breasts, abdomen and pel vi 
entrated in older women. n Ta with a long duration of use. andin cigarette smokers H was ) 
fever, to exar ionships of age, smoking, and duration of use, nor to compare at another 
UNUS vers rmittent use Although the study showed a 10-totd increase in death di 3 preexisting 
pases in users tor five or more years. al of these deaths occurred in women 35 or older Until larger number Ny obser u depression recurs 10 a Serious degre nis becoming 
nen under 35 with continuous use for five of more years are available. tis Not possible to assess the magni iode an apre while taking oral contraceptives should stap t he medication and us Harnat eimetiog a 
relative risk for younger age group. This study reports that the increased of circulatory disease i 4 a Apt Co determine whether the symptom } 
ity may persist after the pill is discontinued Another stucy published at the sam e confirms a previ {fad reiention. They sh r 
o lude that the mo y wath ‘condition Si which “Tug nnne aggravated. by flad retention uc ‘ $ mgrane E syndrome, 
ated with ods control wat assoc: with the exp y e Patien h undici dunno pregnancy have an 
ON ACE DIVES 19 WO! ho SMOKE { r t g t as 9 i tive thera 184 Ops in ay 
smokers [more than 15 cigarettes a day], the rates gwen would be abo r ! id hor r 
t smokers pess than 15e tes a day] about $O percen: ) The mortahty asso ated wil oral ] 1 g ered With Caution in Si 
nonsmoker ver than with any other method o mace i í rg may have dish ' toph: Sm whi ue f 
ity iS associated with the condam or @aphragm! backed up by Barly abart $ £ S yet to be d 
pbotue disease associated with oral contraceptives increases with age att er approximately age 30 ane. fc € o therapy Since tne pregnan! womans prets 
ardialinfarction, is further increased by hypertension. hypercholesterolam: ty. Gabetes. or story of 7 Ñ a) te defmency ncreases wit! paging gestation, t 
d especially by cigarette smoking. The nsk of myocardial intai enn oral Contrai iy ate stagping aral Contraceptives, she may have a greater ch: 
is substantially increased in women age 40 and over, especially those with othe: risk factors. The physici to ths defiency 9 The ‘i 
e patient should be alert to the earhest mandestations ct thromboembolic and thrombotic, disorders {e etapy P ahen relevan ii spec mens ae submitted 10 Certain 
i ramp é T “bea fected oy est ogen-contamning oral contraceptiv 
> factors VIL VAL IX 
y © Increased thyo! 
pntraceptive users If feasible. oi 2 ten bound id £ 
pe associated Ing: z oft y Fr 4 ei re ig the elevated TBG. free T4 rons untaitered. d 
B have been reports of neurd-ocular! Yas 1 t 5 i; response to metyrapone test INFORMATION FOR THE PATIENT: 
contraceptives Dise ntracen e ingxolarned. sudden or ‘grad a Lp ! (See Patent Package serh. DRUG INTERACTIONS: Reduces e'h é increases incidence of breakthrough 
plete loss of visi of proptos:s or i lesions and bleeding have been as:ociatad with cancamutant use of nifampin A ja’ associat: heen suggested with 
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i and therapeutic measures A min yar eh ie ates. yibutazore. phenytoin sedum, ampicillin, guseotuivin, and tetrac : CARCINOGENESIS, 

al or synthetic estrogen in certain animal species increases the trequericy of carcimona at the breast. cervix PREGNANCY, NURSING MCTHERS: See CONTRAINDICATIONS and WARNINGS. ADVERSE REACTIONS: An 

Pa. and liver Certain synthetic progestogens, none cur ently contained oral contraceptives, have been noted increased rsk of the fc lowing serous adverse reactians has been associated wth the use of oral traceptives 

§ ans, three case contro! (5 ee WARNI NGS) Thrombochiebins Pulrronary embolism Coronary thrombosis Ceret Cerebral 

ies have reported ar ased risk of encometi sion Gallbladder disease Liver tumors Congenital anomalies T sé ce af an 
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ogen in postmenopausal women One publicato: reported on the first 24 ca 
istry of cases of adeng renoma o endometnum in women under 40 
without pres 
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t ad no nerea cer g ofa’ © 
46 Study. however while aiso noting no averall i increased ¢ isk of breast Tangora con in women 
imtraceptives., faund an excess risk in the subgroups of oral contraceptive users wth documented t 
Sease. A reduced 6 ‘nce of bemgn breast tumors in users of oral contraceptives nas etl do 
summary. there's at present no confirmed evidence from human studies of an increased nak of cancer associated 
th oral contracep' $e clinical surveillance of all women taking oral contraceptives i$, nevertheless 
Santial. in all cases of undiagnosed pi current abnormal vaginal Ging. appropnate di 

easures shouid be taken to ruie out malignancy Wo: witha strong family story of breast ca r 

Bast nodules, fiorocyshe disease or abnormal mammograms should be momtored with particular care if 
ict to use oral contraceptives instead of other methods of contraception 4 HEPATIC TUMORS. Bi 
nomas have t nd to be associated wih the use of oral contraceptives. One study showed 
traceptive formulations with mgh hormonal potency were associated with a fagh 
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erious as well as minor side effects have been reported with the 
se of oral contraceptives. The physician should remain alert to 
Je earliest manifestations of any symptoms of serious disease RTHO 


